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Executive Summary
Problem Statement

Excessive nitrogen (N) originating from a range of sources has added to the impairment of the
environmental quality athe Westport RiveiEstuarine Systenikxcessive Ns indicated by:

Undesirable increases in macro algae

Periodic extreme decreases isgtilved oxygen concentrations that threaten
aquatic life

1 Loss of eelgrass

1 Reductions in the diversity of benthic animal populations

91 Periodic algae blooms

1
1

With proper management dfinputs these trends can be reversed. Without proper management
moresevere problems might develop, including:

1 Periodic fish kills

1 Unpleasant odors and scum

1 Benthic communities reduced to the most sttekant species, or in the worst
casesnear loss of the benthic animal communities

Coastal communities rely on clean, productive, and aesthetically pleasing marine and estuarine
waters for tourism, recreational swimming, fishing, and boating, as well as for commercial fin
fishing and shellfishingFailure to reduce and control N loadswpuldresult inan

overabundance aohacrealgae, a higher frequency ettreme decreases in dissolved oxygen
concentrations anfish kills, widespread occurrence of unpleasant odors and visible scum, and a
complete loss of benthic macroinvertebrates throughout most efrthayments As a result of

these environmental impacts, commercial and recreational uges\Wéstport Rive Estuarine
Systemwill be greatly reduced.

Sources of Nitrogen

Nitrogen enters the waters of coastal embayments from the following sources:
1 The watershed

A Natural background

Septic Systems

Runoff

Landfills

FertilizergAgriculture

Wastewater treatmentddgities

1 Atmospheric deposition

1 Nutrientrich bottom sediments in the embayments

> > >

Figure ESA and Figure ESB illustrate the percent contribution of all the sources of N and the
controllable N sources to the estuary system, respecti(diyies are basezh Table I\/2 and



Figure V-6 from theMassachusetts Estuaries Proj&dEP) Technical ReportAs evident, nost
of thepresentontrollableload to this system comes fraagriculture andeptic systems

Figure ES-A: Percent Contributions of All Nitrogen Sources tothe Westport River
Estuarine System
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Figure ES-B: Percent Contributions of Controllable N Sources tahe Westport River
Estuarine System
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Target Threshold N Concentrations and Loadings

The N loadings (the quantity df) to this system rang#from 162.61kg/day inthe Old County
Roadsubwatershetb 8.14kg/day inSnell Creekwith total (attenuatedjoads for the Westport
River Estuarine Systewf 546.39%g N/day(see Howegt. al2013 TableES1). The resultant
concentrations of N randdérom 0.449 mg/l in the lower portion (modbwnstreampf theWest
BranchWestportRivertol.44mg/L inthe head of the Westpdqrange of averagannualmeans
collected froml4 stationsduring2003-20M as reported ifable VI1 ofthe MEP Technical
Report(Howeset. al2013, and included in Appendi& of this repor}.

In order to restore and protectslestuarine systenN loadings, and subsequently the
concentrations of N in the water, mustrbduced to levels belowdke that cause the observed
environmental impacts. THN concentration will be referred to as tiaeget thresholdN
concentration The Massachusetts Estuaries Project (MEP) has determinédxy thettievinga N
concentratiorat sentinel statioswater and habitat quality will be restonedthese systemsThe
mechanism for achieving¢harget threshold N concentratmis to reduce the N loadings to the
watersheaf the harboestuarinesystem Based on the MEBampling and magling analyses
and their Technical Report, tihEP studyhas determined th#tte Total Maximum Daily Loads
(TMDL) of N that will meet the target thresholddéncentratiorof 0.49mg/L for the East
Branch and 0.48 mg/L for the West Bramahge from3.58kg/day in theSnellCreek
subwatershetb 111.82kg/dayin theOld County Roagubwatershe@Appendix D) The MEP
has determined that the Westport Estuarine System will rettn@eTMDLs and sixfipollution
preventiod TMDLSs to restore or maintain watguality. Appendix D lists the sukmbayment,
Segment Identification and the TMDL in kg N/day.

Six water body segments were not found toryesiired for nitrogen, but it was determined that a
fipollution pr e v e n TMDb for @mitrogen was needed sintieese waterbody segments are
linked to the larger embayment system and any future impairment of these segments could
further contribute to impairment of the segments at issue in this TMDL (Appendix D).

APol | ueé v emMPLes andthese six waterbodggments will encourage the maintenance
and protection of existing water quality and help prevent further degradationetbodi¢s that

are downstream or linked. These pollution prevention TMDLs will serve as a guide to help
ensure that these waterbodiEsnot become impaired for nitrogen.

To meet these TMDL$e MEP Technical Reporecommends reduction of71% of the septic
load for theentire system, assuming the landfill loads from the Old County Road and East
Branch (North) subwatersheddl be mitigated.This document presents the TMDLs foesie
water body systesand provides guidance to tivatershed commungs of Westport

Dartmouth Fall River, and FreetowrMA and Tiverton and Little Compton, BRh possible ways
to reduce the Noladings to within the recommended TMDL and protect the wafd¢hese
embayment systesn

Implementation

The primary goal oTMDL implementation will be lowering the concentrations of N by
reducing the loadings from esite subsurface wastewater displ systemby 100% in the
following subwatershed areas: East Branch (North), East Branch (South), Old County Road,



Kirby Brook and Snell CreekReductions of the loadings from-site subsurface wastewater
disposal systemsan be achieved througltvariety of centralized or decentralizewthods such

as sewering and treatment with N removal technology, advanced treatment of septage, and/or
installation of Nreducing orsite systemdHowever, there is a variety of loading reduction
scenarios that codlachieve the target threshold N concentrations. Local officials can explore
other loading reduction scenarios through additional modeling as part of timepré€hensive
Wastewater Management PIERWMP). In addition,nitrogen loads from landfills located the

Old County Road and East Branch (North) subwatersheds are currently being mittgated
expected that ttselandfill nitrogen loads will likely be eliminateahdthereforethese TMDLs

are calculated based on that assumption

Since agriculturevas found taontribute the largestontrollableN load(57%)to this system it

is recommended that the watershed communities implement agricbistahanagement

practices BMPs) with a goal of reducing N contribution fromragultural sources by 10%
watershedvide. MassDEP is aware that tNéestportTown Agricultural Committee believes

that the overall contribution of TN from the agricultural community is less than the estimates
identified in the MEP report. Even if this is the case however ie&r ¢hat agriculture is still a

major contributor of N load to this system and MassDEP believes it is reasonable to try to reduce
the agricultural contributiothrough BMPs Massachusetts Department of Agricultural

Resources, Plant Nutrient Applicationdqr@gements, 330 CMR 31.0became effective

December 2015. These regulations require basic plant nutrient applications for 10 or more acres
and adherence to application and seasonal restrictidreswatershed commuties should

request an additional mebrun from SMAST that considers a scenario that includes
recommendations for reductions in agriculture N lpadsvell asseptic loads from the various
subembaymentsThis will help focus agricultural BMP implementation activities to areas that

will most effectively reduce N loads and perhaps reduce the need for sewering. In particular, the
percentage contribution of agriculture N load from the subwatersheds of the North East Branch,
West Branch, Old County Road and Angeline Creek ranged from 38%tochsas 81% of the
watershed N load. The MEP Techni®aport TMDL scenario recommends 100% removal of

the septic load from North East Branch and Old County Road subwaterstmasver,

reducing agriculture N loads from these subwatershedas by just A%, will aid in meeting

nutrient reduction targets within the estuaries and dimthismeed for 100% reduction of septic
load

Implementingbest management practices (BMPs) to reduce N loadings from lawn fertilizers and

runoff where possible will alsbelp to lower the total N load to these systelRegential nethods

for redudéng N loadings fronthese sourcesre explained in detail in tHdEP AEmbayment
RestoratiorandGui dance for | mpl ementation Strategiesa
website http://www.mass.gov/eea/agencies/massdep/water/watershedstcesstatesand
estuaries.htmlThe appropriateness of any of the alternativesadeiiend on local conditions and

will have to be determined on a cdsgcase basis using an adaptive management approach.

Finally, growth within thevatershed towns of Westport, Fall River, Freetown and Dartmouth
that would exacerbate the problems asstied with N loadings, should be guided by
considerations of water qualigssociated impacts.


http://www.mass.gov/eea/agencies/massdep/water/watersheds/coastal-resources-and-estuaries.html
http://www.mass.gov/eea/agencies/massdep/water/watersheds/coastal-resources-and-estuaries.html
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Introduction

Section 303(d) of the Federal Clean Water Act requires each state to identifythatare not
meeting water quality standardsd to establish Total Maximum Daily Loads (TMDLs) for such
waters for the pollutants of concern. The TMDL allocation esthédi the maximum loadings

(of pollutants of concern) from all contributing sources that a water body may receive and still
meet and maintain its water quality standards and designated uses, including compliance with
numeric and narrative standards. TheOlMdevelopment process may be described in four
steps, as follows:

1. Determination and documentation of whether or not a water body is presently meeting its
water quality standards and designated uses.

2. Assessment of present water quality conditiartbe water body, including estimation of
present loadings of pollutants of concern from both point sources (discernable, confined, and
concrete sources such as pipes) andpwnt sources (diffuse sources that carry pollutants to
surface waters throughimoff or groundwater).

3. Determination of the loading capacity of the water body. EPA regulations define the
loading capacity as the greatest amount of loading that a water body can receive without
violating water quality standards. If the water boglpat presently meeting its designated
uses, then the loading capacity will represent a reduction relative to present loadings.

4. Specification of load allocations, based on the loading capacity determination,-for non
point sources and point sources thvdt ensure that the water body will not violate water
guality standards.

After public comment and final approval by the EPA, the TMDL will serve as a guide for future
implementation activitiesThe MassDEP will work with the watershed towns of Westgeat

River, Freetown and Dartmoutb develop specific implementation strategies to reduce N

loadings, and will assist in developing a monitoring plan for assessing the success of the nutrient
reduction strategie§he Westport River watershed townsTferton and Little Comptom

Rhode Islanavill also beencouraged to participate diiscussions regarding implementation
strategies to reduce nitrogen loadings to the estuary system.

In theWestport River Estuarine Systdhe pollutant of concern for éise TMDLs(based on
observations of eutrophication) is the nutrient nitrogen. Nitrogen is the limiting nutrient in

coastal and marine waters, which means that as its concentration is increased so is the amount of
plant matter. This leads to nuisance pagiohs of macrelgae and increased concentrations of
phytoplankton and epiphytamhich impairsthe healthy ecology of the affected water bodies.

The TMDLsfor total N for theWestport River Estuarine Systearebased primarily on data

collected, compilednd anal yzed by University of Massach
Science and Technology (SMASTpastal Systems Prograas part of the Massachusetts

Estuaries Project (MERNdthe Coalition for Buzzards Bay BayWatcheater quality

monitoring programThe dataused in this repomvere collected over a study period from 200



through200. Thi s study peri od presdntto nlde tr efnesror e ch tt d ea

reportsince it contains the most recent data available accompanying MEP Technical
Report can be found http://www.oceanscience.net/estuaries/reports.htm

TheMEP Technical Report presents the results of the analyses of the coastghnEmbsystes
using the MEP Linked Watersh&imbaymentN Management Model (Linked Model). The
analyses were performed to as#i&t watershed commupwgitvith decisions on current and future
wastewater planning, wetland restoration, anadromous fish heidisheries, opetspace and
harbor maintenance programs. A critical element of this approach is the assessment of water
guality monitoring data, historical changes in eelgrass distributionsd@mes water column
oxygen measurements and benthic comigwstructure that was conducted on this embayment.
These assessments served as the basis for generating a N loading threshold for use as a goal for
watershed N management. The TMDdrebased on the site specificthreshold generated for

this estuarinesystem Thus, the MEP offers a scieAbased management approach to support
the wastewater management planning and decrsi@king process ithe watershed

communites of Westport, DartmouthFreetowrand Fall Rivelin Massachusetts as well as the
watersied towns of Tiverton and Little Compton in Rhode Island

Description of Water Bodies and Priority Ranking

The Westport River Estuarine System is located in southeastern Massachusetts on the
MassachusetiRhode Islandtateboundary. The system @@mprised of two river valley

estuaries (east and west branches), a coastal lagoon (Westport Harbor) and a relict tidal inlet
(The Let)(Figure 1) Westport Harbor is situated at the confluence of the east and west branches
and exchanges tidal waters wiglnzzards Bay through a single tidal inlet to the southviids
Westport River Estuary and much of its watersaedocatedprimarily within the Town of

Westport. The estuary watershed extends north into Freetown and the city of Fall River and east
into the town of Dartmouth as well as westerly, encompassing small areas in Tiverton and Little
Compton, RiFigure?2).

The principal surface water inflows are the Westport River whthdrges into the head of the

East Banch and accounts for >67% of tis¢al freshwater input to the east branch and

Adamsville Brook discharging to the head of the west branch and accounting for 58% of the total
freshwater inflow to this basin. Other notable fresh water streams that discharge to the estuary
includeEastBrarch tributaries Kirby Brook and Snell Creek, and Alige Brook discharging to

the West Banch.
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Figure 1: Westport River Embayment System
(map made via ggmap, courtdsghle and H. Wickhan2013)
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The MEP project assessed landuse in the Westport River embayment system using town
assessoro0s

digital

par cel

dat a

f anol the dityhoé

t owns

Fall Riveras well as the Rhode Island towns of Tiverton and Little Compton. The Rhode Island
towns land use codes were translated to similar MassDOR (2009) land use codes for consistency.
Landuse was summarized into nine categoriesi@iey residential, commercial, industrial,
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agricultural, recreational, undeveloped, forest, unclassified and public service/government
(including rights of way). The landuse summary follows Massachusetts Department of Revenue
classifications (MassDOR 20pand the public service category signifies tax exempt properties
including land owned by government and private-poofits. The most common landuse

categories argesidentialandpublic servicavhich comprised 32% and 25% of the overall
Westportwatershed respectively (Howes al2013, pg. 31). The watershed is projected to have

an additional 828 resi dences at buil dout which would
|l oading rate by013pg?8). (Howes et . al

This estuarine system constitutes an i mportan
resources. The nature of enclosed embayments in populous regions brings two opposing

elements to bear: 1) as protected marine shoreline, they are popular regloretting,

recreation, and land development; and 2) as enclosed bodies of water, they may not be readily
flushed of the pollutants that they receive due to the proximity and density of development near

and along their shores.

In particularthe Westpot River estuarinesystemis at risk of further eutrophication from high
nutrient loads in the groundwater and runoff from their watershigoh East andNVest

branches of the Westport River as well as the Westport Riealready listed asnpaired for
nutrientsandrequiring a TMDL (Category 5) in the M2014 Integrated List of Waters
(MassDEP2016. Table 1summarize theMEP waterbodies and the correspondit@ssDEP
segmentdistedin Category 5n the MassDERO14Integrated Lisas well agheimpairments

that were observed through the MEP analygi®r the purpose of assessing the ecological
health of the Westport River Estuarine System the East Branch videddivo three parts
(Upper, Middle, Lower; see Table 2) during MEP analy#iralysis of the ecological health of
theWest Branch was conducted by divided the waterbody into two parts (Upper, Lower; see
Table 2). The areas analyzed by MEP for ecological health have been consolidated in Table 1
below to correspond with their respectatdembayment as modeled for nitrodading

analysis (see Table 4).
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Table 1. Comparison of Westport River MEP Study Area Waterbodies in Category 5 of the
MA 2014 Integrated List and SMAST Impaired Parameters

MassDEP 2014

MEP Segment SMAST .

MassDEP Segment Integrated : Size
Waterbody | Number e Class| , . Impaired

. [Description] List (acres)
Name (if Parametér
: Category
applicable)

East Branch Westport River -Nutrients

[Old County Road bridge, -Nutrients -DO level
North East part of Westport to the mouth at SB -Estuarine -Chlorophyll 311
Branch MA95-41 Westport Harbor, Westport (SFR) | Bioassessmentg -Eelgrass

(excluding Horseneck -Pathogens * -Benthic

Channel).] fauna

East Branch Westport River

[Old County Road bridge, -Nutrients -Nutrients
South East part of Westport to the mouth at SB | -Estwrine -Macroalgae 1492
Branch MA95-41 Westport Harbor, Westport (SFR) | Bioassessmentg -Chlorophyll

(excluding Horseneck -Pathogens * -Eelgrass

Channel).]

West Branch Westport River -Nutrients :kl/ll;t:rigtlsae

[Outlet Grays Mill Pond, SA | ‘Eswarine | -Chlorophyl
West Branch | MA95-37 | Adamsville, Rhode Island to : pny 795

(SFO) | Bioassessmenty -Eelgrass
mouth at Westport Harbor, . .
-Pathogens -Benthic
Westport.] f
auna

Westport River [From the

confluences of the East Brang

Westport River and the West -Estuwarine

Branch Westport River to SA Bioassessments
Westport Harbor| MA95-54 Rhode Island Sound (at a line -Fecal Coliform 484

. (SFO) | v

from the southwestern tip of -Nitrogen

Horseneck Paint to the (Total)

easternmost point near

Westport Light), Westport.]

* A TMDL for pathogens has been approved for Buzzards BaySInternational 2009)

SFO- Shellfishing OpenDivis. of Marine Fisheries

SFRi Shellfishing Restrictedivis. of Marine Fisheries
1- See (MassDERO016)

2- As calculated/determined dog MEP project (Howes et. &013)
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In its 2000 Buzzards Bay Water Quality Assessment Report
(http://www.mass.gov/eea/agencies/massdep/water/watershedsjwalier
assessments.htmlBlasOEP assessed the Westport River (segment M39%as impaired
based on eelgrass loss that occurred from 198894 The more recent MEP analysis found
unimpaired water quality and stable eelgrass beds in the WestporsRitrer segment will be
evaluated for future delistinglassDEP also listhesewaterbodiesas impaired for athogens
andother habitat alterationsThis information igncluded in &ble 1 forcompleteness
however, firther discussion dhese pollutants iseyond the scope of this TMDL.

Themajority ofinformation presented heesd used to develop this TMD& drawnfrom the

MEP Technical Report (Howest. al 2013) A complete description of this embayment system
is presented in Chapters | and IV of teeort. Chapters VI and VII of the MEP Technical
Report provide assessmefata that show thareas of th&Vestport River estuarine system are
impaired because @levatedcutrients, low dissolved oxygen levels, elevated chloroghyll
levels,eelgrass losandimpairedbenthic fauna habitat.

The embayment addressed by thigumentheb een det er mi ned t o be HAhi
three significant factors: (1) the initiative that the TowWdstporthas taken to assess the

conditions of the entire embayment system; (2) the commitment made by the town to restore the
Westpat Riverestuaine systemand (3) the extent of impairment in téestport River

estuarinesystem In both marine and freshwater systems an excess of nutrients results in

degraded water quality, adverse impacts to ecosystems and limits on the use fsvatees.
Observations are summarized in the Problem Assessment section below and detailed in Chapter

VII, Assessment of Embayment Nutrient Related Ecological Health, of the MEP Technical

Report.

Problem Assessment

Water quality problems associateth development within fls watershed result primarifyom
agriculturalactivities andsepticsystemsandto a lesser extent stormwatenoff, lawn
fertilizers and landfik.

The water quality problems affecting nutriemtriched embayments geneyaticlude periodic
decreases of dissolved oxygéoss of eelgrass bed$ecreased diversity and quantity of benthic
animalsand periodic algae blooms. In the most severe cases habitat degradation could lead to
periodic fish kills, unpleasant odors and scums and near loss of the benthic community and/or
presence of only the most stréekerant species of benthic animals.

Coastal communities, including/estporf rely on clean, productive and aesthetically pleasing
marine and estuarine waters for tourism, recreational swimming, fishing and boating, as well as
commercial fin fishing and shell fishing. The continued degradafitimcoastal embayment,

as described above, will significantly reduce the recreational and commercial value and use of
these important environmental resources.

15
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Figure 3 shows how the population @estporthasalmost quadruplettom about4,000 people

in 193 toover15,500people in 2@0. Dartmouth shows a similar pattern of population increase
during this periodincreases iN loading to estuaries are directly related to increasing

development and population in the watersh€hlis increase in pogation contributes to a

decrease in undeveloped land and an increase in septic systems, runoff from impervious surfaces
and fertilizer useAlthough a portion of the Westport River watershed is connected to the Town

of Dartmouth sewer collection systgmhich discharges outside of the watersh@d)t of the

watershed is serviced by sepigstemsThese unsewered areas contribute significantly to the
system through transport in direct groundwater discharges to estuarine waters and through
surface water flow
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Figure 3: Resident Population forWestport and Dartmouth
http://factfinder2.census.gov/faces/nav/jst/pages/index.xhtml

Habitat and water quality assessments weralucted on ik estuarine systetmased upon water
guality monitoring data, changes in eelgrass distribution -semes water column oxygen
measurements and benthic community strucfline. MEP evaluation of habitat quality
supported by each area coresglits naturastructure and its ability to support eelgrass beds and
the types of infaunal communities that they support

The Westport Riverstuary is a complex estuary composed of 3 functional typleasifs:

shallow open water basins with no eelgras surrounding wetland, shallow basins with

significant associated salt marsh and eelgrass, and an estuarine lagoon with high tidal velocities
and areas of shifting sands (Westport Harbor). Each of these 3 basirstffiesert in its

natural sensitiiy to nitrogen enrichment and organic matter loading and each has its own
benthic community indicative of an unimpaired or impaired habitat as well as different abilities
to support stable eelgrass beds.
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Overall, theestuary is showing some nitrogenatd habitat impairment within someitsf
component basins, however, most of the system is supporting high quality to moderately
impaired habitat, with regions of significant impairment resulting primarily from the loss of
eelgrass coverage (e.g. mid re&ast Branch) or degraded benthic animal habitat (upper East
Branch)(Table2). The benthic animal communities throughout most of the Westport River
estuary(except upper to mid East Branch) indicate generally healthy infaunal habitat, consistent
with the tidally averaged nitrogen levels and levels of oxygen depletidhe ecosystem types
representedAll of the eelgrass information for thWestport Riveestuary indicates that the
eelgrass habitat is significantly impaired in the upper reachée &dst and West Branches and
moderately impaired in the miggions, with stable high quality eelgrass beds in the lower
regions neaand includingWestport Harbor.

This isa typical pattern of eelgrass loss associated with nitrogen loading, withsseligring lost
from the uppermost regions of each basin and
toward the inlet.The results indicate that eelgrass has been lost from the Westporestizgy

in areaghat presently support tidalpveragedN levels of 0.57 mg/ and >0.50 mg/lin theEast

and West Branches, respectively. At lower nitrogen levels eelgrass is persisting, but with
epiphytes and losses of coverage from the upper and deeper areas of the beds. These sites
associated with N laals of 0.51 mg/L and ~0.50 mgih the East and West Branches,

respectively, while "healthy" beds are found at loa@ncentrations, with <0.428 mgénd

0.421 mg/Lin the East and West Branchesspectively, and <0.400 mgih Westport Harbor.

Oxygen ad chlorophylla levels were generally consistent with the eelgrass and infanimahl
assessments and paralleled gradients in nitrogen enrichment. The upper andeutdiieof the
East Branch of the Westport River has large daily oxygen excursidhsnoderate to

significant oxygerdepletion consistent with the significant level of nitrogemrichment. The salt
marsh influenced lower East Branch showed lower nitrogen levelessmdxygen depletion
than the upper and mid reaches. This paralleldavel of nitrogerenrichment with the lower
East Branch showing higher oxygen levels and The Let shawiaerate oxygen depletions
consistent with its function as a salt marsh basin. Howevechtbeophylla and nitrogen levels
within The Let indicag high water qualityhatsupports botlstable eelgrass beds and high
guality benthic animal habitat. The observed levels of oxygen depletion within The Let (and to a
lesser extent the lower East Branch) are typical of salt nparstis and therefore do riatlicate
impairment of this basinVestport Harbor has high water quality and stable eelgrassTiess.
West Branch shows a similgradient in oxygen depletion as the East Branch, but as it is less
nitrogen enriched, the levels dépletion are smaller driess frequent than the East Branch.
However, given the frequelarge phytoplankton blooms within the upper West Branch and
patches of moderately impairbenthic animal habitat with some macroalgal accumulations, it
appears that this reach is jastoveits ability to assimilate additional nitrogen and is showing
initial signs of impairment byitrogen enrichment

Pollutant of Concern, Sources, and Controllability

In the coastal embayments of the Town of Westport, as in most marine and coastatlveaters,
limiting nutrient is N. Nitrogen concentrations beyond those expected naturally to contribute to
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undesirable conditions including the severe impacts described above, through the promotion of
excessive growth of plants and algae, including nuisargetaton.

The embayments addressed in this TMDL report have had extensive data collected and analyzed
through the Massachusetts Estuaries Program (MEP) and with the cooperation and assistance

from the Town of Westport, the USGS, and the Coalition for BudzBay. Data collection
included both water quality and hydrodynamics as described in Chapters I, IV, V, and VII of the
MEP Technical Report.

Table 2: General Summary of Conditions Related to the Major Indicators of Habitat
Impairment Observed in the Westport River Estuarine System

Westport River Estuarine System

West Branch East Branch Westport h
Health . Harbor The Let
Indicator Upper Lower Upper Mid Lower
Dissolved H H MI-SI | MI-SI H H-MI H
Oxygen
Chlorophyli Ml H MI-SI MI-SI H H H
Macroalgae Ml MI - - -- -- -
Eelgrass _ H-MI _ SI H-MI H H
Infaunal H H-MI | MI-SI H H H H
Animals
Overall H-MI H-MI Si S| H-MI H H

H - Healthy Habitat Conditions*
MI' T Moderatdy Impaired*
Sl Significantly Impaired considerably and appreciably changed froonmal conditions*
- These terms are more fully described in MEferimr e p o r -Spedifi€ Nittogen Thresholds for
Sout heastern
http://www.mass.gov/eea/agencies/massdep/water/watershedstocesstatesandestuaries.html

*

Massachusett s

Embayment s:

- drift algae sparse or absent
-- no evidence this basin is supportive of eelgrass

Critical

Figuredaillustrates all of the sources of N tthe Westport Riveestuarinesystemand Figuredb
shows just the controllable sourcés evidentthecontrollableN affecting tresesystens

originatespredominately from agricultural activities aod-site subsurface/astewater disposal

systems (septic systems) h e |

Agricultural Activities in this case one of the largest controllable souné®§ can be controlled

by BMPS

evel

of

Acontrollabilityo
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Atmospheric depositianAlthough helpful, local controls are not adequateis only through
regiont and natiorwide air pollution control initiatives that significant reductions are fegsible

Fertilizerand related N loadings can be reduced through best management practices (BMPs),
bylaws and public

Impervious surfaces and stormwater rursaffirces of N can be controlled by BMPs, bylaws and
stormwater infrastructure improvements and public education;

Landfill loads can be reduced by a variety of methods including lining, capping and mining.

Naturalbackground background load if the entire watershed was still forested and contained no
anthropogenic sources. It cannot be controlled.

Septic systensources o can be controlled by a variety of cesgecific methods including:
sewering and treatment at centralized or decentralized locations, transporting and treating
septage at treatment facilities with N removal technology either in or out of thesthwed, or
installing N-reducing orsite wastewater treatment systems;

Cost/benefit analyses will have to be conducted on all possible N loading reduction
methodologies in order to select the optimal control strategies, priorities and schedules.

Description of the Applicable Water Quality Standards

The water quality classification of the saltwater portion of Westport River estuary is SA except for
the East Branch of the Westport River which is classified as SB (all surface waters subject to the
rise and fall of the tide). The freshwater portions of the system are classified as B with the exception
of Copicut Reservoir and its tributaries in the headwaters of the East Branch which are Class A.

Water quality standards of particular interest tagkaes of cultural eutrophication are dissolved

oxygen, nutrients, aesthetics, and excess plant biomass and nuisance vedétation.

Massachusetts water quality standards (314 CMR 4.0) contain numeric criteria for dissolved

oxygen but have only narratigandards that relate to the other variables. The narrative

standards for nutrients (nitrogen and phosphorus) for waters of the Commonwealth are such that
Afall surface waters shall be free of nutrient
impairment of existing or designated uses and shall not exceed site specific criteria developed in

a TMDL or otherwise, established by the depar
explanation of applicable standards can be found in Appendikha&.frebiwater waterbodies

analyzed during the MEP project (Bread and Cheese Brook, Kirby Brook, Adamsville Brook,
Angeline Creek and Snell Creek) are all considered Class B waterbodies. These waterbodies

were not found to be impaired for total nitrogé&ppendixD) and therefore a summary of Class

B criteria are not provided in Appendix A.
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Figure 4a: Percent Contributions of All Nitrogen Sources tothe Westport River Estuarine

System
Atm. Septic
Deposition Systems
to Nat'l 23%
Surfaces
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Figure 4b: Percent Contributions of Controllable N Sources tathe Westport River
Estuarine System
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Thus, the assessment of eutrophication is based espsitéfic information within a general
framework that emphasizes impairment of uses and preservation of a balanced indigenous flora
and fauna. This approachrescommended by the US Environmental Protection Agency in their
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Nutrient Criteria Technical Guidance Manual for Estuarine and Coastal Marine Waters (EPA
2001). The guidancenanualnotesthat lakes, reservoirs, streams, and rivers may be subdivided

by clases, allowing reference conditions for each class and facilitatingffestive criteria
development for nutrient management. However, individual estuarine and coastal marine waters
tend to have unique characteristics, and development of individual veatg criteria is

typically required.

Methodology - Linking Water Quality and Pollutant Sources

Extensive data collection and analyses have been described in detail in the MEP Technical

Report. Those data were used by SMAST to assess the leagagty of each embayment.

Physical (Chapter V), chemical and biological (Chapters IV, VII, and VIII) data were collected

and evaluated. The primary water quality objective was represented by conditions that:

1) Restore the natural distribution of eelgrbssause it provides valuable habitat for shellfish
and finfish

2) Preventharmful or excessivalgal blooms

3) Restore and preserbenthic communities

4) Maintain dissolved oxygen concentrations that are protective of the estuarine communities.

The detailof the data collection, modeling and evaluation are presented and discussed in
Chapters IV, V, VI, VII and VIII of the MEP Technical Report. The main aspects of the data
evaluation and modeling approach are summarized below

The core of the Massachusdfstuaries Project analytical method is the Linked Watershed
Embayment Management Modeling Approach. It fully links watershed inputs with embayment
circulation and N characteristics, and is characterized as follows

ARequires site specific measuremenithin the watershed and each seilnbayment;

AUses reaksstmat @bosof N-ude ¢as apposetl to mads vatla ¢ h | &
built-i n Asafety factorso |ike Title 5 design
ASpatialIy distributes the watershed N loading to the embayment;

Aaccounts for N attenuation during transport to the embayment;

Alncludes a 2D or 3D embayment circulation model depending on embayment structure;
AAccounts for basin structure, tidal variations, and dispersion within the embayment;

Aincludes N regenetad within the embayment;

Als validated by both independent hydrodynamic, N concentration, and ecological data;

Als calibrated and validated with field dat

The Linked Model has been applied previously to watershed N managermgat 50
embaymentshus farthroughout Southeastern Massachusetts. In these applications it became
clear that the model can be calibrated and validated and has use as a managéfoent t
evaluating watershed N management options.

The Linked Model, when properly calibrated and validated for a given embayment becomes a N
managemenplanning tool as described in the model overview below. The model can assess
solutions for the proteicin or restoration of nutriesrelated water quality and allows testing of
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management scenarios to support cost/benefit evaluations. In addition, once a model is fully
functional it can be refined for changes in larsgt or embayment characteristics atimal cost.

Also, since the Linked Model uses a holistic approach that incorporates the entire watershed,
embayment and tidal source waters, it can be usedaloate all projects as they relate directly

or indirectly to water quality conditions withirsigeographic boundarids should be noted that

this approach includes higirder, watershed and swatershed scale modeling necessary to
develop critical nitrogen targets for each major-satbayment. The models, data and

assumptions used in this prosese specifically intended for the purposes stated in the MEP
Technical Report, upon which this TMDL is based. As such, the Linked Model process does not
contain the type of data or level and scale of analysis necessary to predict the fate and transport
of nitrogen through groundwater from specific sources. In addition, any determinations related to
direct and i mmedi ate hydrologic connection to
Linked Model process.

The Linked Model provides a quantitati@pproach for determining an embayment's (1) N
sensitivity, (2) N threshold loading levels (TMDL) and (3) response to changes in loading rate.
The approach is fully field validated and unlike many approaches, accounts for nutrient sources,
attenuation andecycling and variations in tidal hydrodynamickhis methodology integrates a
variety of field data and models, specifically:

A Mo n i- mdtiryeanegnbayment nutrient sampling

A Hydrodynamics
- Embayment bathymetry (depth contours throughout tHeagment)
- Site-specific tidal record (timing and height of tides)
- Water velocity records (in complex systems only)
- Hydrodynamic model

A WwWatershed Nitrogen Loading
- Watershed delineation
- Stream flow (Q) and N load
- Land-use analysis (GIS)
- Waterdied N model

A Emb ay me+Synthdsi D L
- Linked WatershedEmbayment Nitrogen Model
- Salinity surveys (for linked model validation)
- Rate of N recycling within embayment
- Dissolved oxygen record
- Macrophyte(eelgrassyurvey
- Infaunal survey (ircomplex systems)
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Application of the Linked Watershed-Embayment Model

The approach developed by the MEP for applying the linked model to specific embayments for
the purpose of developing target N loading rates includes:

1) Selecting one or twetationswithin the embayment system located close to the inland
most reach or reaches which typicallywb#he poorest water quality within the system.
These are called fisentinel d stations;

2) Using sitespecific information and a minimum of three years ofenbaymentspecific
data to select target threshold N concentrations for eacarabayment. This is done by
refining the draft target threshold N concentrations that were developed as the initial step
of the MEP process. The target threshold N concentisatitat were selected generally
occur in higher quality waters near the mouth of the embayment system;

3) Running the calibrated water quality model using different watershed N loading rates to
determine the loading rate that will achieve the target thig@$haoncentration at the
sentinel station. Differences between the modeled N load required to achieve the target
threshold N concentration and the present watershed N load represent N management
goals for restoration and protection of the embaymentrayasea whole.

Previous sampling and data analyses and the modeling activities described above resulted in four
major outputghat were critical to the development of the TMDLwo outputs are related i
concentrationin the embayment

1) The present Nancentrations in the seembayments
2) Site-specific target threshold N concentrations

And, two outputs are related kbloadings:

1) The present N loads to the seimbayments
2) Load reductions necessary to meet the site specific tdurgsholdN concentrations

In summaryif the water quality standardse mety reducing théN concentration (and thus the
N load) at the sentinel station(f)enthe water quality goals will be met throughout the entire
system. A brief overview of each of the quits follows:

Nitrogen concentrations in theembayment

1) Obser ved Niggnaerdratiens t 0

Table3 presents the average concentrations of N measured estharine systerinom 7 years
of data collectiorby theCoalition forBuzzards BagndSMAST (2003- 2009. The overall
means andtandard deviations of the averages are presentsppendix B(takenfrom Table
VI-1 of the MEP Technical ReportyVater quality sampling stations are shown in Figuréhe
sentinel statiog) E-33 and W12 arenoted in red
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Table 3: Present Nitrogen Concentrations and Sentinel Statiofiarget Threshold Nitrogen
Concentrations for the Westport River Estuarine System

Westport River Estuary RangeCof ObservgaorlJf Nitroge Targeé Threshold_ Nitrogen
Subembayment oncentratio oncentr?tlon

(mg/L) (mg/L)

Upper East Branch 0.8741.102

Middle East Branch 0.7940.864

Lower East BranclE-33) 0.5380.700 0.49

Lower West Branch (\AL2) 0.4490.649 0.48

Westport Harbor 0.534

! Average total Nconcentratiorirom present loading based on an average of the annual N means fren2 Q@D
Rangef means are providdfithe area contained several monitoring stations.

2Targetthreshold N concentratis for the East Branchentinel statiofE-33) and the West Branch sentinel station
(W-12).

Figure 5: Water Quality Sampling Stationsin the Westport River Estuarine System
(Sentinel stations noted in red)
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2) Modeled sitespecific target threshold Bbncentrations:

A major component of TMDL development is the determination of the maximum concentrations
of N (based on field data) that can occur without causing unacceptable impacts to the aquatic
environment. Prior to conducting the analytical and riiegectivities described above,

SMAST selected appropriate nutrigetated environmental indicators and tested the qualitative
and quantitative relationship between those indicators and N concentrations. The Linked Model
was then used to determine ssf@ecific target threshold N concentrations by using the specific
physical, chemical and biological characteristics of eaobhayment system

Thetargetthreshold Nconcentratiorfor an embayment represents the average water column
concentration of N thawill support the habitat quality and dissolved oxygen concentrations
being sought. The water column N level is ultimately controlled by the integration of the
watershed N load, the N concentration in the inflowing tidal waters (boundary conditidn),
dilution and flushing via tidal flows. The water column N concentration is modified by the
extent of sediment uptake and/or regeneration and by direct atmospheric deposition.

Target threshold N concentrations in this study were developed to restore @imahtand SB
waters or high habitat qualityin this system, high habitat quality was defined as stable eelgrass
bedsextending intadhe upper and mid regions of the East and West Branches of the Westport
River (to documenteti951coverage) and overaliverse benthic animal communities and
dissolved oxygen levethat would support Class SWest Branch) and SB (East Branch)
waters.

The target threshold nitroge@oncentration$or thesubembaymentsisted in Table3 were
determined as follows:

The aproach for determining nitrogen loading rates, which will maintain acceptable habitat
guality throughout an embayment systésrio first identify a sentinel location within the

embayment and second to determine the nitrogen concentration within thealaten which

will restore that location to the desired habitat quality. The sentinel location is selected such that
the restoration of that one site will necessarily bring the other regions of the system to acceptable
habitat quality levels. Once the sewi site and its targétiresholdnitrogenconcentratiorare
determined, the MEP study modeled nitrogen loads until the targeted nitrogen concentration was
achieved

The determination of the critical nitrogen threshold for maintaining high hajoigdity with the
Westport Riveestuarinesystem is based predominately on temporal trends in eelgrass
distribution but also considers the nutrient and oxygen levels, and benthic community indicators.
The results from the MEP Study indicate that eelgrass haddstdrom the Westport River
Estuary in areathat pregntly support tidally averaged levels of 0.57 mfi. and >0.50 m{. in

the East and West Branches, respectively. At lower nitrogen levels eelgrass is persisting, but
with epiphytes and losses of coage from the upper and deeper areas of the beds. These sites
are associated witN levels 0f0.51 mdL and ~0.50 mi. in the East and West Branches,
respectively, while "healthy" beds are found at lower concentrationsNwétels 0f<0.428

mg/L and0.421L mg NL in the East and West Branches, respectively, and <0.400/mig N
WestportHarbor.
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It appears that in the Westport River Estuary, the TN level to support high qedjtass

habitat may be greater than 0.43 m/gi,Nbut less than 0.50 mg/N By comparing N
concentrations and physiagiaracteristics of eelgrass areas in this estuary to other estuaries
studied by MEP the N threshold was refined to establish a N threshold concentration of 0.49
mg/L at the sentinel station in the East Brancht{@teE-33) and 0.48 mg/L at the sentinel
station (W12) in the West Branch.

Actions to restore lost eelgrass habitat will also enhance the healthexidtieg eelgrass beds
within the Westport Riveestuary resulting in increases in shoot densagyiction in epiphytes
and continued low levels of drift algae. Additionally, restoration oféblgrass habitat will
necessarily result in restoration of other resources throughout the Wéstmyestuarine
system. With a reduction in nitrogen loadinghe Westport River, benthinfaunal habitat
would be restored with an increase in shellfish habitat and shift toward, larggger lived deep
burrowing organisms.

The findings of the analytical and modeling investigations fisrdktuarine systeare discussed
and explained below.

Nitrogen loadings to the embayment

1) Present Loading rates:

In theWestport River Estuarine Systeerall the highest N loading frormontrollable sources
is fromagricultural activities (57%) and septic systems (34@ther sources includeunoff
from impervious surfaces (5%awn fertilizers (3%) and landfills (1%). The MEP study
determined that sediments did not contritausggnificant amount ofitrogen to this system.
Atmospheric nitrogen deposition to thewesy and watershed surface area was found to be
significant 34% of the total load) however this source is considered uncontrol(8&e.Figures
4a and 4b)

A subwatershetireakdown of N loading, by source, is presented in Tabl&ée data on which
Table4 is based can be found in Table-E&nd Table 1¥2 of the MEP Technical Report

As previously indicated, the present N loadings esgembayment systesmust be reduced in
order to restore the impaired conditions and to auwaithér nutrientrelated adverse

environmental impacts. The critical final step in the development of the TMDL is modeling and
analysis to determine the loadings required that will achieve the target threshold N
concentrations.

2) Nitrogen loads necessadigr meeting the sitspecific target threshold N concentrations:
Table5 lists the present watershed N loadings fromvitesstport Riveestuarinesystemandthe
percent watershed load reductions necessary to achieve the target threstwobgMration at

the sentinel station3his scenario is achieved by reducing the present septic N load in selected
subwatersheds as indicated in Tahl# should be noted that the MEP study found agricultural
activities the largest contributor of N to the estuary (57%® controllable load as compared to
34% from septic systemshe Town of Westport may wish to consi@eradditional modeling
runthat investigates a combination of reductions in agricultural loads as well as septic loads.
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It is very important to notthat load reductions can be produced through a variety of strategies:
reduction of any or all sources of N; increasing the natural attenuation of N within the freshwater
systems; and/or modifying the tidal flushing through inlet regon&tion (where apppriate).

This scenario establishes the general degree and spatial pattern of reduction that will be required
for restoration of the N impaired portions ofsteystem. The Town dNestport, in cooperation

with the watershed towns of Dartmouth, Fall RjJereetown, Tiverton Rl and Little Compton

RI should take any reasonable actions to reduce the controllable N sources.

(report continued next page)
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Table 4: Present Nitrogen Loadings tahe Westport River Estuarine System

Total Nitrogen

Septic System | Agriculture Load | Total Attenuated | Atmospheric| Benthic Load from All
Load (unattenuated)kg | Watershed Lodd | Depositiort Flux® Source$

Subembayment (kg N/day) N/day) (kg N/day) (kg N/day) | (kg N/day) (kg N/day)
Old County Road 48.3 62.4 162.6 - - 162.6
Kirby Brook 7.8 5.5 21.0 - - 21.0

Snell Creek 4.6 1.0 8.1 - - 8.1

North East Branch 9.3 84.5 103.1 4.4 -30.4 75.5
South East Branch 15.9 14.6 62.3 20.9 -16.7 63.4
The Let 1.5 1.5 5.8 2.0 11.8 19.5
Angeline Creek 3.1 24.0 34.3 - - 34.3
Adamsville Brook 17.1 13.5 47.6 - - 47.6
West Branch 6.5 21.9 32.9 11.2 -6.3 37.8
Westport Harbor 6.6 1.3 10.3 8.2 -30.5 -12.0
System Total 120.5 230.1 488.0 46.6 -72.0 457.8

YIncludes fertilizeragriculture, runoff, landfi, atmospheric deposition to lakes and natural surfaces and wastiamtdable ESL in the MEP Technical

Report, Note the total watershed loadhased on yearly loads with the exception of Old County Road which is baseshsared summer loads (see Table IV

3, Howes et. al 2013, pg. 63)
2 Atmospheric deposition to the estuarine surface only
®Nitrogen loading from sediments

* Composed of fertilizeragriculture runoff, landfills, wastewateratmospheric deposition anerithic nitrogen input




Table 5. Present Watershed Nitrogen Loading Rates, Calculated Loadingates that are Necessary to Achieve Target
Threshold Nitrogen Concentrations, and the Percent Reductions of the Existing Loads Necessary to AchitheeTarget

Threshold Loadings

Percent Watershed
Present Watershed| Target Threshold Load Reductions
Load' Watershed Lo&ad Needed to Achieve
Subembayment System (kg N/day) (kg N/day) Target
Old County Road 162.6 111.8 -31.26
Kirby Brook 21.0 13.2 -37.26
SnellCreek 8.1 3.6 -56.0%
North East Branch 103.1 93.0 -9.8%
South East Branch 62.3 46.5 -25.%%
The Let 5.8 5.8 0.0
Angeline Creek 34.3 34.3 0.0
Adamsville Brook 47.6 47.6 0.0
West Branch 32.9 32.9 0.0
Westport Harbor 10.3 10.3 0.0
System Total 488.0 398.9 -18.3%

YIncludes fertilizer, agriculture, runoff, land)latmospheric deposition to lakes and natural surfaces and wastewater
2 Target threshold watershed load is d&ad from the watershed (including natural background) needed tatme¢atget threshold N concentrati®n
identified in Table3, above. Taken from Tables E8 and VIII-3 in the MEP Technical Report



Total Maximum Daily Loads

As described in EPA guidance, a total maximum daily load (TMDL) identifiek#uking

capacity of a water body for a particular pollutant. EPA regulations define loading capacity as

the greatest amount of loading that a water body can receive without violating water quality
standards. The TMDLs are established to protect andftmreethe estuarine ecosystem,

including eelgrass, the leading indicator of ecological health, thus meeting water quality goals
for aquatic |life support. Because there are
TMDL s for the Westport Riveestuarinesystemareaimed aiestablishinghe loads that would
correspond to specific N concentrations determined to be protective of the water quality and
ecosystems.

Thedevelopment of a TMDL requiraietailed analyses and mathematical modeling of land use,

nutrient loads, water quality indicators, and hydrodynamic variables (including residence time)
for eachwaterbody systemThe results of the mathematical model are correlated with estimates
of impacts on water quality, including negative impacts on eelgrass (the primary indicator), as

well as dissolved oxygen, chlorophgland benthic infauna.

The TMDL can be defined by the equation:

TMDL = BG + WLAs + LAs + MOS

Where

TMDL = Total Maximum DailyLoad is thdoading capacity of receiving water
BG = natural background

WLAs =Waste Load allocation is thportion allotted to point sources

LAs =Load Allocation is theortion allotted to (cultural) nepoint sources

MOS = margin of safg
Background Loading

Natural background N loading is included in the loading estimates, bottdgsiantified or
presented separateBackground loading was calculated on the assumption that the entire
watershed is forested with no anthropogenic s@uoééN. It is accounted for in this TMDL but
not defined as a separate componBetaders are referred to Table-ESf the MEP Technical
Report for estimated loading due to natural conditions.

Waste Load Allocations

Waste load allocation®VLA) identify the portion of the loading capacity allocated to existing
and future point sources of wastewatkrtheWestport Riveestuary system there are no
NPDES regulated point soursarface watedischarges in the watershegth the exception of
certan stormwater discharge€PA interprets 40 CFR 130.2(h) to require that allocations for
NPDES regulated discharges of stormwater be included in the waste load component of the
TMDL.



Some areasf the watershed in the towns of Westport, Dartmouth anerfa(RI1) contain

EPA designateé@lurbanized areasandas suchare required tobtain coverage under the NPDES
Phase Il General Permit for stormwater discharges from Small Municipal Separate Storm Sewer
Systems (MS4s)n addition there are directly cortted impervious aregdBCIAs) throughout
theentirewatersheds identified by th&PA
(http://www.epa.gov/regionl/npdes/stormwater/ma.hthlich dischargestormwater directly to
waterbodies via a conveyance system such as a swale, pipe orTditdevelop a more
conservative estimate of the waste load allocation from storméassDEP has determined
thatstormwatedischarge fronall DCIAs (including tlose in norregulatecareasas well as
urbanizedregulated aredshallbe treated as part of a waste load allocatsince there are no
other point sources of nitrogen in the Westpdveer watershed #aDCIA stormwater load is the
total waste load allot¢i@n for the TMDL.

The Linked Model accounts fetormwatemand groundwater loadisgn one aggregate

allocation as a nepoint sourcé combining the assessments of waste watestordhwater
(includingstormwatetthat infiltrates into the soil and direct discharge pipes into water bodies)
for the purpose of developing control strategiBased on land use, the Linked Model accounts
for loading fromstormwatey but does not differentiasgormwateiinto a load anavaste load
allocation. In order to distinguish theoint source owasteloadallocationof stormwater
originating from DCIAs from the nonpoint sourcgormwatercontribution(load allocation)the
percent DCIAfor each landuse type theeach subembayemtwatershedvas determinedsing
EPA methodology (EPAR010) In order to determine the wasteload allocatibme,tbtal DCIA
area for each subembayment was divided by the total impervious &@sehsubembayment
watershedndthenmultiplied by the tal impervious surface N loaas determined by the MEP
Technical reportin kg N/day).

The waste load allocation from stormwater has been calculated using tHe &R
methodology for each MEP subembaymeatershedising a GIS systemThe Westport Rigr
watershed DCIA area accounts for approximatelyad3%he total watershed area (total DCIA
areal total watershed area)lmost all (99%) of the DCIA area resides within Massachusetts.
Approximately 1%of the DCIA arealies within the Rhode Island towis$ Tiverton and Litle
Compton (Total DCIA in Rtotal DCIA area).

For the Westport River embayment system this calculated stormmagtsioad based on the
DCIA method is approximately 3% of the tdal N load or 8.6 kg N/day as compared to the
overal attenuatedvatershedN load of583kg N/day.(Howes et. gl2013, TablelV-2). This
conservative load is a negligible amount of the total nitrogen load to the embayment when
compared to other sourcéSee AppendixXC for WLA calculations and additional information
aboutthe stormwater loading determinatign

Load Allocations
Load allocations identify the portion of loading capacity allocated to existing and future
nonpoint sources. In the case of Westport Riveestuarysystemmost of thdocally

controllablenonpoint source loadings arem agricultural activities andn-site subsurface
wastewater disposal systems (septic syste@tlercontributingland uses includthe landfills,
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lawn fertilizers angtormwaterunoff (exceptstormwateroriginating fromDCIA whichis
discussedbove as part of the wadtad).

Figure4b (above) and Figuré (below) illustrate thaagriculture ighe most significansource
of the controllable N load2@01 kg N/day), with septt systencontribution secondl@0.48kg
N/day). Lawn fertilizers runoff and the landfillscombinedcontribute36.6kg N/day (from
Table 1V-2 in the MEP Technical Report)n addition, there areonpointsourcef N from
sedimentsnaturalbackgroundandatmospheric depositiaiat are not feasibly controllabéad
thus are not shown here
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Figure 6: Westport River Estuarine System Locally Controllable N Sources

Figure 6also illustrateshe WLA for stormwater(8.6 kg N/day) contributes approximatedit%
of the total load fronstormwaterunoff. As described abovetormwater runoff fronDCIA
(directly connected impervious aragsconsidered a part of the wastad allocation, rather
than the load allocationStormwaterrunoff from otherareass considere@ component of the
nonpoint source load allocatioif herefore the TMDL accounts fostormwaterfrom directly
connectedmpervious areas as a point souacelstormwaterunoff from other areas arftbom
groundwater as a nepoint source, thuseparatinghe assessments of wastewater and
stormwateffor the purpose of developing control strategies.

In general, bnthic N flux is a function of N loading and particulate org&h{®ON). Projected
benthic fluxes are based upon projected PON concentrations and watershed N loads and are
calculated by multiplying the present N flux by the ratio of projected PON to present PON using
the following formulae:
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Projected N flux = (presg N flux) (PON projected / PON present)
When: PON projected = (Bad) (DPON) + PON present offshore
When Road= (projected N load) / (Present N load)

And: D ponis the PON concentration above background determined by:
D PON = (PON present erbaymentT I:)ONpresent offshor)e

Typically, the projected benthic fluxese lower than the existing benthic input because
projected reductions of N loadings from the watershed will result in reductions of nutrient
concentrations in the sediments andéfae, over time, reductions in loadings from the
sediments will occur.

In the Westport River system the MEP study reported negative benthic flux loads for most of the
subembaymentsTable4, abovg. Negativebenthicflux wasincorporated into the water quality
modelto determine the watersh&tloadand thenecessary watershed load reductjdsvever
MassDEP has determined that negative l@dsnot appropriate fancorporating into the

TMDL. The TMDL by definition is foregulation of loading inputs and, as such, a negative
number for a load does not apply. Accordinglggative benthic flux loadgere set to zero for
determination othe TMDL.

The loadings from atmospheric sources incorporated into the TMDL are theateme
presently occurring because, as discussed above, local control of atmospheric loadings is not
considered feasible.

Margin of Safety

Statutes and regulations require that a TMDL include a margin of safety (MOS) to account for
any lack of knowledge concerning the relationship between load and wasteload allocations and
water quality [CWA para 303 (d)(20©, 40C.G.R. para 130.7©(Ille MCS must be designed

to ensure that any uncertainties in the data or calculations used to link pollutant sources to water
guality impairment modeling will be accounted for in the TMDL and ensure protection of the
beneficialusesTh e EPAGs 19 9 1 expld3 that theiMQObanayche implicit, i.e.,
incorporated into the TMDL through conservative assumptions in the analysis, or explicit, i.e.,
expressed in the TMDL as loadings set aside for the M@&texplicit MOS quantifies an

allocation amount separdt®m other Load and Wasteload Allocations. An explicit MOS can
incorporate reserve capacity foture unknowrs, such agpopulation growth or effects of climate
change on water quality. An implicit MOS is not specifically quantified but consists of
staements of the conservative assumptions used in the andalymIMOS for the Westport

River estuarine system TMDLs is implicMlassDEPused conservative assumptions to develop
numeric model applications that account for the MOS. These assumptiaies@iieed below

and they account for all sources of uncertainty, including the potential impacts of changes in
climate
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While the general vulnerabilities of coastal areas to climate change can be identified, specific
impacts and effects of changiegtuarine conditions are not well known at this time
(http://www.mass.gov/eea/wastegntrecycling/airquality/greerhousegasandclimate
change/climatehangeadaptation/climatehangeadaptatiorreport.htm). Because the science

is not yet available, MassDEP is unable to analyze climate change impacts on streamflow,
precipitation, andhutrient loading with any degree of certainty for TMDBé&velopment In light

of these uncertainties and informational gaps, MassDEP has opted to address all sources of
uncertainty through an implicit MOSVlassDEP does not believe that an explicit MOBraach

is appropriate under the circumstancewiirprovide a more protectiver accuratdMOS than

the implicit MOS approachasthe available data simply does not lend itself to characterizing and
estimating loadings to derive numeric allocations wittanfidence limits.Although the

implicit MOS approach does nekpressly set aside a specific portion of the lmaalccount for
potential impacts oflimate changdylassDEP has no basis to conclude thattreservative
assumptions that were used to elep thenumeric model applicatiorare insufficient taccount

for the lack of knowledgeegarding climate change

Conservative assumptions that support an implicit MOS:

1. Use of conservative data in the linked model

The watershed N model providesnservative estimates of N loads to the embayment. Nitrogen
transfer through direct groundwater discharge to estuarine waters is based upon studies
indicating negligible aquifer attenuation and dilution, i.e. 100% of load enters embayment. This
is a consrvative estimate of loading because studies have also shown that in some areas less
than 100% of the | oad enters the estuary.

to the portion of fresh water that enters an estuary as groundwateges@gpahe estuary itself,

as opposed to the portion of fresh water that enters as surface water inflow from streams, which
receive much of their water from groundwater flow. Nitrogen from the upper watershed regions,
which travels through ponds or wetti almost always enters the embayment via stream flow,
and was directly measured (over1@ months) to determine attenuation.

The hydrodynamic and water quality models have been assessed directly. In the many instances
where the hydrodynamic modelgaiictions of volumetric exchange (flushing) have also been
directly measured by field measurements of instantaneous discharge, the agreement between
modeled and observed values has been >95%. Since the water quality model incorporates all of
the outputs fom the other models, this excellent fit indicates a high degree of certainty in the

final result. The high level of accuracy of the model provides a high degree of confidence in the
output; therefore, less of a margin of safety is required.

Similarly, the water column N validation dataset was also conservative. The model is validated

to measured water column N. However, the model predicts average summer N concentrations.
The very high or low measurements are marked as outliers. The effect is tthendke

threshold more accurate and scientifically defensible. If a single measurement two times higher
than the next highest data point in the series raises the average 0.05 mg N/L, this would allow for
a higher facceptabl eo Itheaeady highooutliehiseawayob ay ment .
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preventing a single and rare bloom event from changing the N threshold for a system. This
effectively strengthens the data set so that a higher margin of safety is not required.

Finally, the predicted reductions in ltkitc regeneration of N are most likely underestimates, i.e.
conservative. The reduction is based solely on a reduced deposition of PON, due to lower
primary production rates under the reduced N loading in these systems. As the N loading
decreases and @mgic inputs are reduced, it is likely that rates of coupled remineralization
nitrification, denitrification and sediment oxidation will increaBenthic regeneration of N is
dependent upon the amount of PON deposited to the sediments and the percanisge th
regenerated to the water column versus being denitrified or buried. The regeneration rate
projected under reduced N loading conditions was based upon two assumptions (1) PON in the
embayment in excess of that of inflowing tidal water (boundary tiondliresults from

production supported by watershed N inputs and (2) Presently enhanced production will decrease
in proportion to the reduction in the sum of watershed N inputs and direct atmospheric N input.
The latter condition would result in equal le@yment versus boundary condition production and
PON levels if watershed N loading and direct atmospheric deposition could be reduced to zero
(an impossibility of course). This proportional reduction assumes that the proportion of
remineralized N will belte same as under present conditions, which is almost certainly an
underestimate. As a result, future N regeneration rates are overestimated which adds to the
margin of safety.

2. Conservative sentinel station/target threshold nitrogen concentration

Congrvatism was used in the selection of the sentinel stations and target threshold N
concentrations. The sites were chosen that had stable eelgrass or benthic animal (infaunal)
communities, and not those just starting to show impairment, which would ghigydtigher

N concentration. Meeting the target threshold N concentrations at the sentinel stations will result
in reductions of N concentrations in the rest of the system.

3. Conservative approach

The target loads were based on tidally averagedrdentrations on the outgoing tide, which is
the worst case condition because that is when the N concentrations are the highest. The N
concentrations will be lower on the flood tides and therefore this approach is conservative.

In addition to the margiof safety within the context of setting the N threshold levels as

described above, a programmatic margin of safety also derives from continued monitoring of
these embayments to support adaptive management. This continuous monitoring effort provides
the agoing data to evaluate the improvements that occur over theymaitimplementation of

the N management plan. This will allow refinements to the plan to ensure that the desired level
of restoration is achieved.

Seasonal Variation

Since the TMDLs fothe waterbody segments are based on the most critical time period, i.e. the
summer growing season, the TMDLs are protective for all seasons. The daily loads can be
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converted to annual loads by multiplying by 365 (the number of days in a year). No@igst |

to the embayment are based on annual loads for two reasons. The first is that primary production
in coastal waters can peak in both the late wiatety spring and in the late sumnresarly fall

periods. Second, as a practical matter, the typesntfals necessary to control the N load, the
nutrient of primary concern, by their very nature do not lend themselves taumnmuzl

manipulation since the majority of the N is from Aawint sources. Thus, the annual loads make
sense since it is diffiduto control norpoint sources dil on a seasonal basis aNdources can

take considerable time to migrate to impacted waters.

TMDL Values for the Westport River Estuarine System

As outlined above, the total maximum daily loadings of N that would provide for the restoration
andprotection of the embayment were calculated by considering all sources of N grouped by
natural background, point sources and-pomt sources. A more meagful way of presenting

the loadings data from an implementation perspective is presented ir6Table

Table 6: The Total Maximum Daily Loads (TMDL) for the Westport River Estuarine
System

Target
Threshold
Watershed Atmospheric Nitrogen Load
Load" Deposition from Sediments TMDL?
Subembayment
System (kg N/day) (kg N/day) (kg N/day) (kg N/day)
Old County
Road 111.82 - - 111.82
Kirby Brook 13.17 - - 13.17
Snell Creek 3.58 - - 3.58
North East
Branch 93.03 4.36 0 97.3¢
South East
Branch 46.48 20.92 0 67.4
The Let 5.76 1.97 11.81 19.54
Angeline Creek 34.3 - - 34.3
Adamsville
Brook 47.62 - - 47.62
West Branch 32.9 11.15 0 44.05
Westport Harbor 10.25 8.23 0 18.48
System Total 398.9 46.63 11.81 457.34

1Target threshold watershed load (including natural background) is the load from the watershed needed to meet the embayment
target threshold nitrogen concentration identified in T&ble

2 Projected sediment N loadings obtained by reducing the presehidiiémt loading rates (Tablé) proportional to proposed

watershed load reductioasd factoring in the existing and projected future concentrations of PON. (Negative fluxes set to zero.)
3Sum of target threshold watershed load, sediment load and a&niespéposition load.

4The TMDL for East Branch Westport River is the sum of the North and South or 164.79 kg N/day.

In this table the N loadings from the atmosphand sedimentare listed separately from the
target watershed threshold loads whicha@maposed of natural background N along with locally

36



controllable N fromagriculture on-site subsurface wastewater disposal systdarg]fills,
stormwaterunoff andlawnfertilizer sources. In the casetbeWestport Rivesystemthe
TMDLswere @lculated by projecting00%reductions irthe septicsystemoad fromthe North
East Branch, South East Branch, Old County Road, Kirby Brook and@week subwatershed
Once again the gaabf theseTMDL s are b achieve the identified target threshbld
concentration at the identified sentinel stagioffhe target loagidentified in this table
represents one alternatil@ading scenario to achieve that goal but other scenarios may be
possible and approvable as well.

Implementation Plans

The critical element of this TMDL process is achieving the sentinel station specific target
threshold N concentrations presented in Table 3 above that are necessary for the restoration and
protection of water quality and eelgrass habitat within the Wedgpeer estuarine system. In

order to achieve these target threshold N concentrations, N loading rates must be reduced
throughout the system. Tal@dists the target watershed threshold loads for this embayment. If
this threshold load is achieved, teimbayment will be protected.

Septic Systems

Wastewater loading to the Westport River Estuarine System coasistdy of loading from

septic systems as there are no MassDEP groundwater discharge (l@WitBs) or wastewater
treatment plants that disafge within the modeled watershefis previously noted, there is a
variety of loading reduction scenarios that could achieve the target threshold N concentrations.
Local officials can explore other loadingductionscenarios through additional modeliag part

of their mprehensive Wastewater Management RRANWMP). It must be demonstrated
however, that any alternative implementation strategies will be protective of the entire
embayment systento this end, additional linked model runs can be perfornyettie MEP at a
nominal cost to assist the planning efforts of the town in achieving target N loads that will result
in the desired target threshold N concentration.

The CWMP should include a schedule of the selected strategies and estimated tiorelines f
achieving those targets. However, the MassDEP realizes that an adaptive management approach
may be used to observe implementation results over time and allow for adjustments based on
those resultBecausa largepartof the controllable N load is frm septic system®or private

residences the CWMP should assess the mosttfestive options for achieving the target N
watershed loads, including but not limited to, sewering and treatment for N control of sewage

and septage at either centralized orcdetralized locations and denitrifying systems for all

private residencesTable7 (below) illustrates a scenario to achieve the target threshold N
concentration by reducing the present septic N load in selected subwatersheds.

If a community chooses tonplement TMDL measures without a CWMP it must demonstrate

that these measures will achieve the target threshold N concentration. (Note: Communities that
choose to proceed without a CWMP will not be eligible for State Revolving Fund 0% loans.)
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Table 7: Summary of the Present OnSite Subsurface Wastewater Disposal System Loads,
and the Loading Reductions Necessary to Achieve the TMDL by Reducing CBite
Subsurface Wastewater Disposal System Loads Only

Present Septic | Threshold Septiq  Threshold
WestportRiver System System Load Septic System
System/Subwatershed Load (kg N/day) Load % Change
(kg N/day)
North East Branch 9.3 0.00 -100.0%
South East Branch 15.86 0.00 -100.0%
West Branch 6.54 6.54 0.0%
The Let 1.45 1.45 0.0%
Westport Harbor 6.59 6.59 0.0%
Old County Road 48.26 0.00 -100.0%
Kirby Brook 7.79 0.00 -100.0%
Adamesville Brook 17.07 17.07 0.0%
Angeline Brook 3.08 3.08 0.0%
Snell Creek 4.56 0.0 -100.0%
System Total 120.48 34.72 -711.2%

Agriculture:

MassDEP is aware that tNeestportTown Agricultural Committee believes that the overall
contribution of TN from the agricultural community is less than the estimates identified in the
MEP report. Even if this is the case however it is clear that agriculture is still a major contributor
of N load to this system and MassDEP believes it is reasonable to try to reduce the agricultural
contribution through thenplementation of feasible agricultural best management practices
(BMPs) with a goal of reducing N contribution from agricultural soubge$0% watershed

wide. The watershed communities should request an additional model run from SMAST that
considers a scenario that includes recommendations for reductions in agriculture N loads as well
as a sensitivity analysis to determine the potebgakfits of agricultural reductions as well as
septic loads from the various sembayments. This will help focus agricultural BMP
implementation activities to areas that will most effectively reduce N loads and perhaps reduce
the need for sewering. Forample, based on the MEP report, the percentage contribution of
agriculture N load from the subwatersheds of the North East Branch, West Branch, Old County
Road and Angeline Creek ranged from 38% to as much as 81% of the watershed N load. The
MEP Technicaleport TMDL scenario recommends 100% removal of the septic load from North
East Branch and Old County Road subwatersheds. However, by reducing agriculture N loads
from these subwatersheds, even by just 10%, the need for 100% reduction of septic load could
significantly diminished.Massachusetts Department of Agricultural Resources, Plant Nutrient
Application Requirements, 330 CMR 31.00, became effective December 2015. These
regulations require basic plamitrient managememplansfor 10 or more acresnd adherence to
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application and seasonal restrictions which will reduce the agricultural TN leathgrthe
Westport River EstuarineyStem.

The watershed towns of Westport, Dartmouth, Fall River, Freetown, Tiverton, and Little
Compton areirged to met the target threshold N concentraitwy reducing N loadings from

any and all sources, through whatever means are available and practical, including reductions in
stormwaterunoff and/or fertilizer use within the watershed through the establishmieiabf

by-laws and/or the implementation adricultural andstormwateBMPs in addition to

reductions in ossite subsurface wastewater disposal system loadings.

Based on landise and the fact that the watersloéthis systemis located withina numbeof
communitiedt follows thatnitrogen managenménecessaryor therestoration of th&Vestport
River estuarinesystemmay be formulated and implemtedthrough cooperative efforts among
the watershed towns.

Landfill:

The MEP project (Howest. al 2013) developed nitrogen loads for three landfills. Two landfills
were located in the Old County Road watershed: Jarabeck Farm and Crapo Landfill. Jarabeck
Farm, an unlined landfill, is capped and closed but not required to conduct nitrate monitoring
(McLaughlin, 2015) The Crapo Hill Landfill, a lined landfilis currently in use. The Westport
Landfill located in the North East Branch watershed is an unlinedillahét is capped/closed
(McLaughlin, 2015). The cap for this landfill was built 890 and the landfill is in its post

closure monitoring period. It is expected that these landfill nitrogen loads will likely be
eliminated and therefore these TMDLs are calculated based on that assumption.

Stormwater:

DartmouthandWestport ar@ne of he237 communities in Massachusetts covered by the Phase
Il stormwatemprogram requirementa 2003 Portions of the Westport River watershadhese
towns liewithin their regulated arediverton RI also has Phase Il regulated area within the
watershed EPA and MassDEP issued the MS4 permit in Aprd016. The reissued permit
takeseffect on March 31, 2017.

Municipalitiesregulated under this Phase Il programast develop and implement a storm water
management plafBWMP)for theirregulated munigial separate storm sewer systems (MS4s)
which must employ, and set measurable goals for the following six minimum control measures:
public education and outreach particularly on the proper disposal of pet waste,
public participation/involvement,

illicit di scharge detection and elimination,

construction site runoff control,

post construction runoff control, and

pollution prevention/good housekeeping.

= =4 -8 8 -9 -9

The NPDES permits which EPA has issued in Massachusetts to implement the Phase Il
Stormwater program do nestablish numerieffluent limitations for stormvater discharges.
Rather, they establish narrative requirements, including best management practices, to meet the
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six minimum control measures and to meet State Water Quality Standartisns of some of
the municipalities in the watershed are not currently regulated undeh#se Il program. It is
recommended that those municipalities consider expanding some othallsik minimum
control measures and other BMPs throughout their jurisdiction in ardentmize storm water
contamination.

The majority of the WLA is due to stormwatarthe Old County Rd watershe@ide Appendix C
andas defined by Howes et. &013. This watershed area includes contributing areas from the
towns of Dartmouthi-reetown Fall River and WestportAccording to their most recent (2014)
NPDES Phase Il MS4 Annual Report, the town of Dartmouth is continuing work on storm drain
mapping and has retained the services of a consultant to help wigndeiavo{Dartmouth

2014) In addition, the Town conducts an ongoing public outreach campaign that includes fact
sheets, stormwater informational brochures, storm drain stenciling and a cigarette litter
prevention program. The town of Dartmouth provides training to DPWastgdollution

prevenion and good housekeeping and has taken steps to reduce the amount of sand applied
during winter snow operations.

According to their most recent (2014) NPDES Phase Il MS4 Annual Repe@ity of Fall
Riverupdates their GIS stowater map annually, conducts dry weather outfall screening and
investigates stormwater infrastructifall River 2014) The City of Fall River has conducted

an annual shoreline cleanup day as well as educational activities with a local school.idn,addit

the city conducts an ongoing public outreach campaign that includes website, posters, handouts,
mailers, flyers and signage with information on various pollution prevention activities and
regulations.The city trains staff on pollution prevention agabd housekeeping and conducts

street sweeping and other activities to reduce the amount of solids discharged to local waterways.

The town ofFreetownconducts a number of activities as part of thNeDES Phase 1l MS4
requirementgFreetown 2014) The town has conducted an ongoing public outreach campaign
that includes website, posters, handouts, and flyers with information on stormwater issues. The
town has also used the local public access channel to post stormwater informhhédown has
mapped its stormwatanfrastructure and has directis pollution prevention management

towards preventing illegal dumping and remediating failed septic tdhkse e t poNutiod s
prevention program consists among othandkiof catch basin cleaning.

The town of Westport conducts a number of activities as part ofNREXES Phase 1| MS4
requirementgWestport 2013) The town has conducted a number of outreach activities
including waterbody signage, curriaoh development for local schools, infornaatiflyers and
public outreach associated with 3@®Ps as well as public involvement in shoreline cleanups,
storm drain stenciling and loans to repair to local septic systems. In addition the town has
conducted bacteria source tracking and indicatedliagness to support MassDEP bacteria
source tracking in the watersh@zersonal communicatiodennifer Sheppard, SERO,
MassDEP) The town also conducts staff training, street sweeping, catch basin cleaning and
other activities as part of its pollutigmevention and good housekeeping operations.
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Climate Change
MassDEP recognizes that lotgrm (25+ years) climate change impacts to southeastern
Massachusetts, including the area of this TMBYiepossiblebased orknownscience
Massachusetts Execudi Office of Energy and Environmental Affairs 2011Climate Change
Adaptation Reporthttp://www.mass.gov/eea/wastegntrecycling/airquality/climatechange
adaptation/climatehangeadaptatiorreport.html predicts that by 2100 the sea level could be
from 1 to 6 feet higher than the current position and precipitation rates in the Northeast could
increase by as much as @ércent. kbwever, thedetails of howclimate changevill affect sea
level rise precipitation, streamflow, sediment and nutrient loading in spdotationsare
generallyunknown. The ongoing debate is not about whether climate change will occurgbut th
rate at and the extent to which it will occur and the adjustments needed to address its impacts.
EPA6s 2012 Climate Change Strategy
http://water.epa.gov/scitech/climatechange/upload/epa 2012 climate_ water_strategy full report
final.pdf states:fiDespite increasing understanding of climate change, there still remain
guestions about the scope and timing of climate change impacts, dgdia local scale
where most waterelated decisions are madd-or estuarine TMDLSs in southeastern
MassachusetidlassDEP recognizes thiiis is particularly truewherewater quality
management decisions and implementation actiongearerallynade and conducted at the
municipal level on a sulvatershed scale.

EPAG6s Climate Change Strategy identifies the
strategic actions to respond to climate change. EPA acknowledges that data are mmsging or
available for making water resource management decisions under changing climate conditions.

In addition, EPA recognizes the limitation of current modeling in predicting the pace and
magnitude of localized climate change impacts and recommends fexfileration of the use of

tools such asatmospheric, precipitation and climate charmgalels to helpstates evaluate

pollutant load impacts under a range of projected climatic shifts.

In 2013 EPA released a stuantitted A Wat er s h e dessitloedensitiviiggf t o as s
streamflow, nutrient, and sediment loads to potential climate change and urban development in

20 U.S. watersheds. 06 (National Center for Env
EPA/600/R12/058F). The closest watershed to soutieeadvlassachusettsat wasexamined

in this studyis a New England coastal basin locabetiveerSouthern Maine an@entral
CoastaMassachusettsThese watershed® not encompass any of theatersheds in the

Massachusetts Estuary ProjedHP) region andit has vastlydifferent watershed

characteristicancluding soils, geography, hydrology and land ug&ey components used i

modeling analysisThe i ni ti al Af i r Bsstudpsthdténrmany eatioesl u s i o n
future conditionsincluding water qualityare likely to be different from past experience

However most significantlythis study did notlemonstrate that changes to TMDLs (the water

quality restoration targets) would be necessaryr t he r egi on. EPAG6s 201
Strategy also acknowledgéhat the Northeasincluding New Englandheeds talevelop
standardizé regional assumptions regarding future climate change impgéta6 2013
modeling study does nptovide thescientific methods and robust datasetededo predict
specificlong-termclimate change impagin the MEP regiorto inform TMDL development.
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MassDEP believes that impacts of climate change should be addressed through TMDL
implementatiorwith an adaptive management approachind. Adjustmentan be made as
environmental conditions, pollutant sources, or other factors change oveMtseachusetts

Coastal Zone Management (CZM) has developed a StormSmart Coasts Program (2008) to help
coastal communities address impacts and effects of eresowm surge and flooding which are
increasing due to climate change. The programyy.mass.gov/czm/stormsmanffers technical
information, planning strategies, legal and regulatory tools to communitespt to climate

change impacts.

As more information and tools become available, thexgbe opportunities to make

adjustments in TMDL# the futureto address predictabldimate change impactdVhen the

science can support assumptions about tleetsfof climate change dhe nitrogen loadingto

theWestport RiveEstuarine Systerthe TMDL can be reopened, if warranted

In summary hewatershedowns areurgedto meet the target threshold N concentrations by

reducing N loadings from any and allusces, through whatever means are available and
practical, including reductions M contributions from agriculturetormwater runoff and/or

fertilizer use within the watershed through the establishment of lodalsyand/or the
implementation of stormvaterand agriculturaBMPs in addition to reductions in egite
subsurface wastewater disposal system loadings.

MassDEPb&6s MEP | mpl ementation Guidance
http://www.mass.gov/eea/agencies/massdep/water/watershedstcesstatesand
estuaries.htmlprovides N loading reduction strategies that are availatiteettowns of

report:

Westport, Dartmouth, Freetown, and the city of Fall River, MAyels as, the towns of Tiverton
and Little Compton, Rand could be incorporated into the implementation plans. The following

topics relatedo N reductiorare discussed in the Guidance:
1 Wastewater Treatment
A OnSite Treatment and Disposal Systems
A Cluster §stems with Enhanced Treatment
A Community Treatment Plants
A Municipal Treatment Plants and Sewers
9 Tidal Flushing
A Channel Dredging
A Inlet Alteration
A Culvert Design and Improvements
1 Stormwater Control and Treatment *
A Source Control and Pollution Prevention
A Stormwater Treatment
Attenuation via Wetlands and Ponds
Water Conservation and Water Reuse
Management Districts
Land Use Planning and Controls
A Smart Growth
A Open Space Acquisition
A Zoning and Related Tools
1 Nutrient Trading

= =4 -8 -9
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* All Massachusetts town andt@sincluded in this TMDLarecurrentlycovered by the Phase Il storm water
program requirements.

Monitoring Plan

MassDEPbelievesthat there are two forms of monitoring that are useful to determine progress
towards achieving compliance withthe M. Mas s DEP6s p dMDLt i on i s t hat
implementation will be conducted through an iterative process where adjustments maybe needed

in the future. The two forms of monitoring inclutletracking implementation progress as

approved inthe CWMP plan and 2) motoring water qualityand habitatonditionsin the
estuariesincluding but not limited to, the sentinel stations identified in the MEP Technical

Report

The CWMP will evaluate various options to achieve the goals set out in the Téfottand

the MEPTechnical Report. It will also make a final recommendation based on existing or
additional modeling runs, set out required activities, and identify a schedule to achieve the most
cost effective solution that will result in compliance with the TMDInce approved by the
Departmenttracking progress on the agreed upon plan will, in effect, also be tracking progress
towards water quality improvements in conformance with the TMDL.

Relative to water qualitiassDEP believes that an ambient monitopnggram much reduced
from the data collection activities needed to properly assess conditions and to populate the
model, will be important to determine actual compliance with watertgséindards. Although
the TMDL values are not fixed, the target threshidldoncentrations at the sentinel stations are
fixed. Through discussions amongst the MEP it is generally agreed that existing monitoring
programs which were designed to thoroughly assess conditions and popteatguaty

models can be substantially reduced for compliance monitoring purposes. Although more
specific details need to be develomeda casédy-case basiMassDEPbelieveshat about half

the current effort (using the same data collection procedwasdyl be sufficient to monitor
compliance over time and to observe trends in water quality changes. In addition, the benthic
habitat and communities would require periodic monitoring on a frequency of about évery 3
years. Finally, in addition to the abmwexisting monitoring conducted by MassDEP for eelgrass
should continue into the future to observe any changes that may occur to eelgrass populations as
a result of restoration efforts.

The MEP will continue working with theatershed communitige devdop and refine

monitoring plans that remain consistent with the goals of the TMRtough the adaptive
management approach ongoing monitoring will be conducted and will indicate if water quality
standards are being met. If this does not occur other maeageactivities would have to be
identified and considered to reach to goals outlined in this TMDhust be recognized

however that development and implementation of a monitoring plan will take some time, but it is
more important at this point to focafforts on reducing existing watershed loads to achieve

water quality goals.
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Reasonable Assurances

MassDEP possesses the statutory and regulatory authority, under the water quality standards
and/or the State Clean Water Act (CWA), to implement and emtbesprovisions of the TMDL
through its many permitting programs including requirements for N loading reductions from on
site subsurface wastewater disposal systems. However, because musihhsource controls

are voluntary, reasonable assuranceaged on the commitment of the locality involved.
DartmouthandWestporthave demonstrated this commitment through the comprehensive
wastewater planning that they initiated well before the generation of the TMDltowhe

expect to use the informationtinis TMDL to generate support from their citizens to tdlee t
necessary steps to remedy existing problems related to N loading frere anbsurface
wastewater disposal systemagyriculture stormwaterunoff (includinglawn fertilizers), and to
preventany future degradation of these valuable resourdeghetownsimplement tiese
TMDLsthe loading values (kg/day of N) will be used by Mass@E§uidance for permitting
activities and should be used tiwe community as a management oo

In addition,reasonable assurances that the TMDL will be implemented include enforcement of
regulations, availability of financial incentives and local, state and federal programs for pollution
control. E P A $tarmwateNPDES permit coverage will address dischargasfmunicipally
ownedstormwatedrainage systems. Enforcement of regulations controllingpoant

di scharges include | ocal i mpl ementation of th
Rivers Protection AcfTitle 5 regulations for oite subsurfacevastewater disposal systems and

other local regulatons uch as the Town of Rehobothés stabl

Financial incentives includéla s s D E P-@omt sgu@encontrol grant program to address non
point source pollution sources statewide. The Diepamt has developed a Nonpoint Source
Management Plan that sets forth an integrated strategy and identifies important programs to
prevent, control, and reduce pollution from nonpoint sources and more importantly to protect and
restore the quality of wateins the Commonwealth. The Clean Water Act, Section 319, specifies
the contents of the management plan. The plan is an implementation strategy for BMPs with
attention given to funding sources and schedules.

Statewide implementation of the Management Rddmeing accomplished through a wide variety

of federal, state, local, and npnofit programs and partnerships. It includes partnering with the
Massachusetts Coastal Zone Management on the implementation of Section 6217 program. That
program outlines botkhort and long term strategies to address urban areas and stormwater,
marinas and recreational boating, agriculture, forestry, hydro modification, and wetland
restoration and assessment. The CZM 6217 program also addresses TMDLs and nitrogen
sensitive embanents and is crafted to reduce water quality impairments and restore segments
not meeting state standards.

In addition, the state is partnering with the Natural Resource Conservation Service (NRCS) to
provide implematation incentives through theallond Farm Bill. As a result of this effort,

NRCS now prioritizes its Environmental Quality Incentive Program (EQIP) funds based on
MassDEPO6s | ist of impaired waters. Over the |
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throughout the Commonwealth to addresder quality goals through the application of
structural and nostructural BMPs.

MassDEP, in conjunction with UEPA, also provides a grant program to implement nonpoint
source BMPs that address water quality goals. The section 319 funding providS8eERAUS

used to apply needed implementation measures and provide high priority points for projects that
are designed to address 303d listed waters and to implement Tk@disonal information

related to the nepoint source program, including tManagement Plathat contains a

complete list of funding sources for implementation of nonpoint source pollution can be found
at: http://mass.gov/dep/water/resources/nonpoint.htem#pl

The State Revolving Fund (SRF) Programovides low interest loans to eligible applicants for

the abatement of water pollution problems across the Commonwealth. Since July 2002 the
MassDEP has issued millions of dollars for the planning and constradtcombined sewer

overflow (CSO) facilities and to address stormwater pollution. Loans have been distributed to
municipal governments statewide to upgrade and replace failed Title 5 systems. These programs
all demonstrat e t hestl&tlgdvesnientsndmplenmentingghe TMOILo a s s
recommendations. Additional information about the SRF Program can be found at
http://www.mass.gov/eea/agencies/massdep/water/grantsigéganstaterevolving-fund.html

Public Participation

A public meeting to present the results of and answer questions on this Welédeld onJune23,
2016in theTown Hall Annex BarbaraKickhamand Kimberly Groff(MassDEP) summarized the
MasschusettEstuaries Project and described the Draftal Nitrogen TMDL Report findings.

Patti Kellogg of MassDEP took notes on the questions and comments of the att€ataagents
received at theublic meetingand received in writing within a 3@ay comment peoid following the
public meetingvere considered bylassDEP This final version of the TMDL report includes both a
summary of the public comments together itassDEPs response to the conemtsand scanned
images of the attendance sheets from the meeaiipgendixE).
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Appendix A: Overview of Applicable Water Quality Standards

Water quality standards of particular interest to the issues of cultural eutrophication are dissolved
oxygen, nutrients, bottom pollutants or alterations, aesthetics, excess plant biomass, and nuisance
vegdation. The Massachusetts water quality standards (314 CMR 4.0) contain numeric criteria
for dissolved oxygen, but have only narrative standards that relate to the other variables. This
brief summary does not supersede or replace 314 CMR 4.0 Massa& Vst Quality

Standards, the official and legal standards. A complete version of 314 CMR 4.0 Massachusetts
Water Quality Standards is available online at
http://www.mass.gov/eea/agencies/massdep/water/requlationsfdi4t00-masssurface
waterquality-standards.html

Applicable Narrative Standards

314 CMR 4. 0 HBAeshheticsaAll susfaceawtaters shdil be free from pollutants in
concentrations that settle to form objectionable deposits; float as debris, scum, or other
matter to form nuisances, produce objectionable odor, color, taste, or turbidity, or produce
undesirableorius ance species of aquatic |life.o

314 CMR 4. 0 5Botom Pdiutantsar Ateratisné\lfsurface waters shall be free
from pollutants in concentrations or combinations or from alterations that adversely affect the
physical or chemical nature tife bottom, interfiee with the propagation of fishr ghellfish,

or adversely affect populations of norobile or sessile benthic organisms.

314 CMR 4. 05 KNdripntsicUnless rtatarallg acgurringfiall surface waters shall

be free from nutriets in concentrations that would cause or contribute to impairment of
existing or designated uses and shall not exceed the site specific criteria developed in a
TMDL or as otherwise established by the Department pursuant to 314 CMR 4.00. Any
existing pointsource discharge containing nutrients in concentrations that would cause or
contribute to cultural eutrophication, including the excessive growth of aquatic plants or
algae, in any surface water shall be provided with the most appropriate treatment as
detemined by the Department, including, where necessary, highest and best practical
treatment (HBPT) for POTWSs and BAT for non POTWSs, to remove such nutrients to ensure
protection of existing and designated uses. Human activities that result in the noopaet s
discharge of nutrients to any surface water may be required to be provided with cost effective
and reasonable best managementpmadic f or nonpoint source contr

Description of Coastal and Marine Classes and Numeric Dissolved Oxygen Standards

Excerpt from314 CMR 4.05(4) (a):

(a) Class SA These waters are designated as an excellent habitat for fish, other aquatic life
and wildlife, including for their reproduction, migration, growth and other critical functions,
and for primary and secongacontactrecreation. In certain waters, excellent habitat for fish,
other aquatic life and wildlife may include, but is not limited to, seagrass. Where designated
in the tables to 314 CMR 4.00 for shellfishing, these waters shall be suitable for shellfish
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harvesting without depuration (Approved and Conditionally Approved Shellfish Areas).
These waters shall have excellent aesthetic value

1. Dissolved Oxygen Shall not be less than 6.0 mg/l. Where natural background conditions
are lower, DO shall not Hess than natural background. Natural seasonal and daily
variations that are necessary to protect existing and designated uses shall be maintained.

Excerpt from314 CMR 4.05(4) (b):

(b) Class SB These waters are designated as a habitat fordiislr aquatic life and

wildlife, including for their reproduction, migration, growth and other critical functions, and

for primary and secondary contact recreation. In certain waters, habitat for fish, other aquatic
life and wildlife may include, but is mdimited to, seagrass. Where designated in the tables

to 314 CMR 4.00 for shellfishing, these waters shall be suitable for shellfish harvesting with
depuration (Restricted and Conditionally Restricted Shellfish Areas). These waters shall have
consistentlygood aesthetic value.

1. Dissolved Oxygen Shall not be less than 5.0 mg/l. Seasonal and daily variations that are
necessary to protect existing and designated uses shall be maintained. Where natural
background conditions are lower, DO shall not be tean natural background.

Waterbodies Not Specifically Designated in 314 CMR 4.06 or the tables to 314 CMR 4.00

Note many waterbodies do not have a specific water quality designation in 314 CMR 4.06 or the
tables ta314 CMR 4.00 Coastal and Marine Cdaes of water are designated as Class SA and
presumed High Quality Waters as describe8lii CMR 4.06 (4).

314 CMR 4.06(4)

(4) Other WaterdUnless otherwise designated in 314 CMR 4.06 or unless otherwise listed in
the tables to 314 CMR 4.00, othertess are Class B, and presumed High Quality Waters for
inland waters and Class SA, and presumed High Quality Waters for coastal and marine
waters. Inland fisheries designations and coastal and marine shellfishing designations for
unlisted waters shall beade on a caskey-case basis as necessary.

Applicable Antidegradation Provisions
Applicable antidegradation provisions are detaile8lida CMR4.04 from which an excerpt is
provided:

Excerpt from314 CMRA4.04:
4.04:Antidegradation Provisions

(1) Protection of Existing Use$n all cases existing uses and the level of water quality
necessary to protect the existing uses shall be maintained and protected.

(2) Protection of High Quality Watersligh Quality waters are waters whose quality
exceeds nmimum levels necessary to support the national goal uses, low flow waters, and
other waters whose character cannot be adequately described or protected by traditional
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criteria. These waters shall be protected and maintained for their existing levelitgf qua
unless limited degradation by a new or increased discharge is authorized by the Department
pursuant to 314 CMR 4.04(5). Limited degradation also may be allowed by the Department
where it determines that a new or increased discharge is insignificanidesit does not

have the potential to impair any existing or designated water use and does not have the
potential to cause any significant lowering of water quality.

(3) Protection of Outstanding Resource Waters. Certain waters are designated ftoprotec
under this provision in 314 CMR 4.06. These waters include Class A Public Water Supplies
(314 CMR 4.06(1)(d)1.) and their tributaries, certain wetlands as specified in 314 CMR
4.06(2) and other waters as determined by the Department based on #taidng) socio
economic, recreational, ecological and/or aesthetic values. The quality of these waters shall
be protected and maintained.
(a) Any person having an existing discharge to these waters shall cease said discharge
and connect to a Publicly Own&deatment Works (POTW) unless it is shown by said
person that such a connection is not reasonably available or feasible. Existing discharges
not connected to a POTW shall be provided with the highest and best practical method of
waste treatment determinbg the Department as necessary to protect and maintain the
outstanding resource water.
(b) A new or increased discharge to an Outstanding Resource Water is prohibited unless:
1. the discharge is determined by the Department to be for the express purpose
and intent of maintaining or enhancing the resource for its designated use and an
authorization is granted as provided in 314 CMR 4.04(5). The Department's
determination to allow a new or increased discharge shall be made in agreement
with the federal, stat local or private entity recognized by the Department as
having direct control of the water resource or governing water use; or
2. the discharge is dredged or fill material for qualifying activities in limited
circumstances, after an alternatives analygiich considers the Outstanding
Resource Water designation and further minimization of any adverse impacts.
Specifically, a discharge of dredged or fill material is allowed only to the limited
extent specified in 314 CMR 9.00 and 314 CMR 4.06(1)(d).Oémartment
retains the authority to deny discharges which meet the criteria of 314 CMR 9.00
but will result in substantial adverse impacts to the physical, chemical, or
biological integrity of surface waters of the Commonwealth

(4) Protection of Specialégource Waters. Certain waters of exceptional significance, such
as waters in national or state parks and wildlife refuges, may be designated by the
Department in 314 CMR 4.06 as Special Resource Waters (SRWSs). The quality of these
waters shall be maintaad and protected so that no new or increased discharge and no new or
increased discharge to a tributary to a SRW that would result in lower water quality in the
SRW may be allowed, except where:
(a) the discharge results in temporary and short term chantfesquality of the SRW,
provided that the discharge does not permanently lower water quality or result in water
guality lower than necessary to protect uses; and
(b) an authorization is granted pursuant to 314 CMR 4.04(5).
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(5) Authorizations.
(a) Anauthorization to discharge to waters designated for protection under 314 CMR
4.04(2) may be issued by the Department where the applicant demonstrates that:
1. The discharge is necessary to accommodate important economic or social
development in the areawhich the waters are located;
2. No less environmentally damaging alternative site for the activity, receptor for the
disposal, or method of elimination of the discharge is reasonably available or feasible;
3. To the maximum extent feasible, the dischamg activity are designed and
conducted to minimize adverse impacts on water quality, including implementation of
source reduction practices; and
4. The discharge will not impair existing water uses and will not result in a level of
water quality less thmathat specified for the Class.
(b) An authorization to discharge to the narrow extent allowed in 314 CMR 4.04(3) or
314 CMR 4.04(4) may be granted by the Department where the applicant demonstrates
compliance with 314 CMR 4.04(5)(a)2. through 314 CMR @&jj4)4.
(c) Where an authorization is at issue, the Department shall circulate a public notice in
accordance with 314 CMR 2.06. Said notice shall state an authorization is under
consideration by the Department, and indicate the Department's tentativeiaiatiien. The
applicant shall have the burden of justifying the authorization. Any authorization granted
pursuant to 314 CMR 4.04 shall not extend beyond the expiration date of the permit.
(d) A discharge exempted from the permit requirement by 314 COB4A.(discharge
necessary to abate an imminent hazard) may be exempted from 314 CMR 4.04(5) by
decisionof the Department.
(e) A new or increased discharge specifically required as part of an enforcement order
issued by the Department in order to imprexesting water quality or prevent existing
water quality from deteriorating may be exempted from 314 CMR 4.04(5) by decision of the
Department.

(6) The Department applies its Antidegradation Implementation Procedures to point source
discharges subject &814 CMR 4.00.

(7) Discharge Criteria. In addition to the other provisions of 314 CMR 4.00, any authorized
Discharge shall be provided with a level of treatment equal to or exceeding the requirements of
the Massachusetts Surface Water Discharge Perngtdano(314 CMR 3.00). Before

authorizing a discharge, all appropriate public participation and intergovernmental coordination
shall be conducted in accordance with Permit Procedures (314 CMR 2.00).
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Appendix B: Summary of the Nitrogen Concentrations for Westport River Estuarine System
(Excerpted from Howes et. al, 2013, pg. 12Data means were calculated from samphltscollected from 2003 2009 with a few data gaps.

Standard

Monitoring Deviation model
Subembayment Station Mean (all data) N model min | model max| average
Head Westport N-0 1.440 0.266 22 1.340 1.346 1.344
Upper East Branch N-1 1.102 0.295 27 0.889 0.958 0.919
Upper East Branch N-2 1.009 0.278 27 0.840 0.910 0.879
Upper East Branch N-3 0.874 0.200 23 0.777 0.906 0.855
Upper East Branch N-4 0.864 0.223 25 0.647 0.897 0.798
Mid East Branch E-69 0.851 0.227 44 0.587 0.851 0.735
Mid East Branch E-56 0.794 0.279 23 0.538 0.712 0.616
Mid East Branch E-33 0.700 0.186 20 0.441 0.693 0.554
Lower East Branch E-41 0.626 0.172 19 0.406 0.575 0.492
Lower East Branch E-30 0.538 0.173 21 0.302 0.518 0.414
Lower East Branch E-26 0.534 0.192 22 0.293 0.485 0.389
Lower West Branch W-12 0.649 0.253 41 0.383 0.595 0.491
Lower West Branch W-9 0.501 0.117 17 0.296 0.511 0.394
Lower West Branch W-6 0.449 0.081 13 0.286 0.476 0.364
Inlet N-12 0.477 0.166 22 0.284 0.424 0.329
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Appendix C: Stormwater Loading Information

Thewasteload allocation for stormwater for this TMDL has been estimated using EPA methd@®@g®010) using a geographic information
system (GIS). The impervious area in Massachusdtissisd on 2005 Impervious cover dayalr released by MassGIS (20iile the
subembayment watersheds are from MEP analyseach MEP subembayment waterdthe total impervious area was calculated. In addition
using an automated GIS script ttieectly connected impervious ardaGlA) for each MEP subembayment watershed was calculated. The
Massachusetts portion of the Westport River Embajr8gstem waanalyzed separatefyom the Rhode Island portion. The estimated WLA for
the Massachusetts portions of the Westport River Embayment System is provided in Table C1.

The estimation of WLA from the Rhode Island portions of the Westport River EmbaymesinSyas conducted using 2011 Rhode Island Land

Use and.and Cover(RI GIS 2015a) and 2011 Impervious Surfaces (Rl GIS 2015b) and a GIS system. Two subembayment watersheds, Adams
Brook and West Branch, have portions of their watersheds in Rhode [3lhadtalculation of DCIA area was conducted mannesimilar to the

EPA method for Massachusetts (EPA 2010) using GIS. Rhode Island uses different landuse categories than Massachesettsmapgiing of

RI landuse categories to the ten commaorduse categories usedByA (2010) was needed.he mapping of RI landuse categories with the

relevant EPA landuse category and associated Sutherland equation (similar to EPA 2010) is presented in Table C2.ppisipgates Sutherland
equations foRI landuse categories and Rl impervious cover the DCIA area and WLA was estimated using a GIS system (Table C3).

(continued next page)

54



Table C1: Directly Connected Impervious Area(DCIA) in the Westport River Watershed and WLA for Massachusetts Portimm of Westport
River Embayment System

MEP Total
Total Impervious Unattenuated MEP Total WLA as% of
Impervious Total Area as % DCIA as %| Watershed | Unattenuated MEP Total
Sub Areain Watershed of Total DCIA of Total Impervious Watershed | WLA | Unattenuated
embayment Watershed | Land Area| Watershed| Ared | Impervious Load Load® (kg Watershed
Name (acres) (acres) Area (acres) Area (kg N/day)® | (kg N/day) | N/day)* Load®
Old County
Road 1,838.1 25,914.6 7% 913.7 50% 11.5 241.0 5.7 2.49%
Kirby Brook 177.7 2,312.7 8% 70.1 39% 1.2 21.0 0.5 2.3%
Snell Creek 90.8 953.6 10% 39.8 44% 0.5 8.1 0.2 2.5%
North East
Branch 229.9 3,700.6 6% 76.9 33% 1.2 103.1 0.4 0.4%
South East
Branch 248.2 4,752.6 5% 57.6 23% 1.9 69.4 0.4 0.6%
The Let 22.8 873.2 3% 4.4 19% 0.2 5.8 0.0 0.0%
Angeline Brook 81.5 2,113.8 4% 33.0 41% 0.4 34.3 0.2 0.6%
Adamsville
Brook® 63.9 1,766.6 4% 17.1 27% 2.8 56.0 0.8 1.4%
WestBranch 100.3 2,066.3 5% 20.6 21% 0.7 32.9 0.1 0.3%
Westport
Harbor 82.8 1,099.7 8% 17.1 21% 0.6 10.3 0.1 1.0%
Total 2,936.1 45,554 6.4% 1,250 43% 21 581.9 8.4 1.4%

!Total Impervious Areaalculated using GIS usirP05 Impervious cover datalayer released by MassGIS (2014). DCIA calculated per MEP
subembayment using GIS and EPA methodology (EPA ZbE@mMEP Technical Report, Table +2
3 This includes the unattenuated nitrogen loads from wastewater from septic syeteifiits, fertilizer, agriculture runoff from both natural and imperviou
surfaces, atmospheric deposition to freshwater waterbodies
* The DCIA Area as % of Total Impervious Area multiplisgd MEP Total Unattenuated &ershed Impervious Load (Rk/day)
® The WLA (kgN/day) divided by the totalvatershed load (kiy/day) then multiplied by 100.
® Subembaymenwatershed in both MA and R, all values for Massachusetts with exception of DCIA as % Total Imp&remushich is the DCIA as %

of Total Impervious Area including all impervious areas (both MA and RI).




Table C2: Mapping of RI Landuse Codes tcEPA Land Use Categories and associated Sutherland equation (similar to EPA 2010).

RI

Landuse EPA

Code Land Use Description Code EPA Description DCIA% formula
111 High Density Residential (<1/8 acre lots) 5 High Density Residential DCIA%=0.4(1A%)"1.2
112 Medium High Density Residential (1/4 to 1/8 acre lots 4 Medium Density Residentia| DCIA%=0.1(1A%)"1.5
113 Medium Density Residential (1 to 1/4 acre lots) 4 Medium Density Residentia| DCIA%=0.1(1A%)"1.5
114 Medium Low Density Residential (1 to 2 adots) 4 Medium Density Residentia)] DCIA%=0.1(1A%)"1.5
115 Low Density Residential (>2 acre lots) 3 Low Density Residential DCIA%=0.04(IA%)"1.7
120 Commercial (sale of products and services) 1 Commercial DCIA%=0.1(1A%)"1.5
130 Industrial (manufacturinglesign, assembly, etc.) 2 Industrial DCIA%=0.1(1A%)"1.5
145 Waste Disposal (landfills, junkyards, etc.) 2 Industrial DCIA%=0.1(1A%)"1.5
146 Power Lines (100" or more width) 9 Open Land DCIA%=0.1(1A%)"1.5
161 Developed Recreation (all recreation) 9 OpenLand DCIA%=0.1(1A%)"1.5
162 Vacant Land 9 Open Land DCIA%=0.1(1A%)"1.5
163 Cemeteries 9 Open Land DCIA%=0.1(1A%)"1.5
170 Institutional (schools, hospitals, churches, etc.) 6 Urban Public/Institutional | DCIA%=0.1(1A%)"1.5
210 Pasture (agricultural nasuitable for tillage) 7 Agriculture DCIA%=0.01(1A%)"2
250 Idle Agriculture (abandoned fields and orchards) 7 Agriculture DCIA%=0.01(I1A%)"2
220 Cropland (tillable) 3 Low Density Residential DCIA%=0.04(1A%)"1.7
230 Orchards, Groves, Nurseries 7 Agriculture DCIA%=0.01(I1A%)"2
300 Brushland (shrub and brush areas, reforestation) 8 Forest DCIA%=0.01(1A%)"2
410 Deciduous Forest (>80% hardwood) 8 Forest DCIA%=0.01(IA%)"2
420 Softwood Forest (>80% softwood) 8 Forest DCIA%=0.01(1A%)"2
430 Mixed Forest 8 Forest DCIA%=0.01(1A%)"2
500 Water 10 Water NA
600 Wetland 10 Water NA
740 Mines, Quarries and Gravel Pits 9 Open Land DCIA%=0.1(1A%)"1.5
750 Transitional Areas (urban open) 9 Open Land DCIA%=0.1(1A%)"1.5
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Table C3: Directly ConnectedImpervious Area in the Westport River Watershed and WLA for RI Portion of Westport River Embayment
System

MEP Total

Total Total Impervious Unattenuated WLA as% of

Impervious | Watershed | Area as % DCIA as % | Watershed MEP Total MEP Total

Areain Rl | Rl Land of Total RI| DCIA of Total | Impervious | Unattenuated Unattenuated
Subembayment Watershed | Area Watershed | Area | Impervious | Load Watershed WLA | Watershed
Name (acres) (acres) Area (acres) Ared (kg/day) Load (kg/day) | (kg/d)® | Load"
Adamesville
Brook’ 66.4 4,202.9 2% 11.6 9% 2.8 56.0 0.2 0.4
West Branch 8.9 120.5 7% 0.4 0% 0.7 32.9 0.0 0.0

! DCIA Area (acres) divided by Total Impervious Area (acrEs}IA as % of Total Impervious Area including all impervious areas (both MA and Rijal impervious
acres calculated using Rhode Island 2011 Impervious Area (RI GIS 2015b).

% This includes the unattenuated nitrogen loads from wastewater from septic systems, fertilizer, runoff from both natyseh#nds surfaces, atmospheric défims to
freshwater waterbodies

®The DCIA Area as % of Total Impervious Area multiplied by MEP Total Unattenuatatékshed Impervious Load (kyday)

* TheWLA (kg N/day) divided by the total atershed load (kiy/day) then multiplied by 100.

® Subembayment watershed in both MA and R, all valueRFmde Islandvith exception of DCIA as % Total Impervious Area, which is the DCIA as % of Total
Impervious Area including all impervious areas (both MA and RI).

57



Appendix D: Westport River Estuarine System3 Total Nitrogen TMDLs and
6 Pollution Prevention TMDLs

. TMDL
Sub-embayment | Segment ID Impairment TMDL Status (kg N/day)
North East Branch
Westport River 0739
SouthEast Branch
Westport River 67.40
East Branch Impaired for nutrients _(estuarine
Westport River MA95-41 | bioassessments) and_ln Category 5 of th 164.79
MA 2014 Integrated List.
West Branch Impaired for nutrients _(estuarine
Westport River MA95-37 | bioassessments) and in Category 5 of th 44.05
MA 2014 Integrated List.
Not impaired for total nitrogen, but TMDL
The Let - needed since embayments are linked. 1954
(Pollution Prevention TMDL)
Impaired for nutrients (estuarine
bioassessmentand in Category 5 of the
. MA 2014 Integrated List. Determined
Westport River MAS5-54 unimpairedduring the MEP studgndwill 18.48
beevaluated for delisting iafuture
Integrated Lisbf Waters.
Old County Road Not impaired for total nitrogen, but TMDL
(Bread and Chees¢ MA95-58 | needed sincevaterbodiesre linked. 111.82
Brook) (Pollution Prevention TMDL)
Not impaired for total nitrogen, but TMDL
Kirby Brook - needed sinceaterbodiesre linked. 13.17
(Pollution Prevention TMDL)
Not impaired for total nitrogen, but TMDL
AdamesvilleBrook - needed sincevaterbodiesre linked. 47.62
(Pollution Prevention TMDL)
Not impaired for total nitrogen, but TMDL
Angeline Creek - needed sincwaterbodiesre linked. 3430
(Pollution Prevention TMDL)
Not impaired for total nitrogen, but TMDL
Snell Creek MA95-59 | needed sinceraterbodiesre linked. 3.58
(Pollution Prevention TMDL)
Total for System 457.34

!The TMDL for theEastBranch of the Westport River is tkembinedTMDL for the NorthEastand
SouthEastsegments.
ZSegment referred to as Westport Harbor in the MEP Technical report and this TMDL report
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Appendix E: Massachusetts Estuaries Piject (MEP) Response to Comments

DRAFT TOTAL MAXIMUM DAILY LOAD (TMDL) RE PORT FOR
WESTPORTRIVER SYSTEM (CONTRQ #375.0
(REPORT DATEDMAY 2016)

PUBLIC MEETING ON JWNE 23, 2016
TOWN HALL ANNEX WESTPORT, MA

Questions and comments

1. What are the available funding sourcesd implement pollution abatement projects?
Can a town use Community Preseration Act (CPA) funds? Is State Revolving
Funds (SRF) a grant or loan?

MassDEP Response: There are a number of funding sources for pollution abatement. State
Revolving Funds, or SRF, are available for water pollution abatement planning and construction
of projects to assist municipalities in complying with federal and stater quality

requirements. SRF is provided as a loan on a competitive basis. Communities must file a
Project Evaluation Form with MassDEP to be considered for these subsidized loans. Generally
SRF loans ar@rovided via &% interest loan however, Nuient Management Projects are
eligible for 0% interest | oans, referred to a
visit our web pagéttp://www.mass.gov/eea/agencies/maassDERPwater/grants/cleawater
staterevolvingloanfund-factsheet.html SRF loans are alsavailable for planning purposes

for Water Resources Management Plans (WRMPs) which in addition to wastewabeyemant
include consideration of water supply and stormwater. Guidance on WRMPs may also be found
on the following link: http://www.mass.gov/eeaiencies/massdep/water/grants/clesater
staterevolvingfund.html

The Massachusetts 319 Grant program provides up to $2 million per year in grants. TMDL
implementation is a high priority in the 319 program. In fact, projects designed to address
TMDL requrements are giveadditionalpoints during project evaluatioscoring The 319

grantprogramR quest For Proposal (RFP) includes thi:
TMDL and draft TMDL implementation projedtsThe 319 program prioritizes funding for
proects that will i mplement Massachusettsod Tot e

Many rivers,estuariesand water bodies in the Commonwealth are impaired and thus do not

meet Massachusettsd Surface Water Quadity St a
determine the likely cause(s) of those impairments and develop an analysis (the TMDL) that lists

t hos e chRounwoee (eda)ls.please see

http://www.mass.gov/eeal/agencies/MassDEP/water/grants/waterstedsquality. html#1

Community Preservation Act funds are intended to assist communities preserve open space, and
historic sites, create affordable housing and develop outdoor recreafexibiies. State

Revolving funds can be used for open space preservation if a specific watershed property has
been identified as a critical implementation measure for meeting the TMDL. The SRF

solicitation should identify the land acquisition as a hagtority project for this purpose which

would then make it eligible for the SRF funding list. However, it should be noted that
preservation of open space will only address potential future nitrogen sources (as predicted in
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the buildout scenario in the ME Technical report) and not the current situation. The town will

still have to reduce existing nitrogen sources to meet the TMDL. For detailed information on

all owabl e uses of CPA funds, contact Fyour tow
mare details please sd#tp://www.communitypreservation.org/content/apeerview

2. How were the target threshold nitrogen (N) concentrations set? What is the
scientific basis for target threshold concentrations?

MassDEP Response: In order to restore and protect this estuarine system, N loadings, and
subsequently the concentrations of N in the water, must be reduced to levels below those that
cause the observed environmental impatiés N concentration is referred to as the target
threshold N concentration. The Massachusetts Estuaries Project (MEP) has determined that by
achieving the specified N concentration at sentinel statwater and habitat quality will be

restored in thessystems.

In the case of the Westport River, the target threshold N concentration was chosen to support
eelgrass habitat in the upper and mid reaches of the East and West Branches. It is estimated
that once these concentrations are achieved aquaticdés(ue., eelgrasshabitat)will return.

The sentinel station location(s) is chosen such that the restoration of the target threshold N
concentration at that one site will necessarily bring the other regions of the system to acceptable
concentrations andupport eelgrass habitat quality and the aquatic life use goals.

The target threshold N concentrations and the required N loadings are based on sound science
developed from the work conducted by the MEP technical team. The MEP Technical Report
describe this process and incorporated baseline water quality data collected by Buzzards Bay
Coalition and SMAST from 20@®. The modeling used site specific data that included the
estuary bathymetry data, landuse nitrogen loading estimates developed wothkitigenbwn,

tidal and streamflow data, eelgrass mapping, and macroinvertebrate data.

3. What do we hope to achieve when we reach the target N concentrations? How do we
attain the desired water quality concentration?

MassDEP Response: The modeling predtus if the target threshold concentrations are met

at the sentinel stationtheneelgrasshabitatrestorationwill be supportedelow the sentinel

stations In addition, because the other segtuaries are hydraulically connected, the benthic
macroinvebrate habitat will be restored. If the target concentrations are achieved and
restoration of eelgrass and benthic habitat is not observed, then through the process of adaptive
managemenbther interventions may need to be implemented. This may inbleide t

evaluation of the target N threshold concentration.

The TMDL has identified the primary sources of N loading to the estuarine system and the
loading of N that needs to be achieved to restore water quality and use goals. MassDEP
recommends that Weert begin the process of preparing &P andidentifythe measure
needed to reduce N load®A long term plan with achievable goals will allow Westport to target
the areas of highest N loading. Towns that hdexeloped a WRMBcore higher in the SR
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loan review processMunicipalitiesmayreceiveno orlow interest loans through the SRF
programto prepare aWRMP.

4. Harbor water quality concentrations are currently close to the target concentration

and eelgrass is disappearing and algae is growingddhy dondét you | ower
concentration in the harbor if at the current target concentration there is no eel
grass?

MassDEP Response: The target threshold concentration was selected in part using the baseline
water quality data collected between 30dnhd 2009. The modeling predicts that the primary

goal of eelgrass recovery will be met when the target N concentrations ahilligéams per

liter (mg/l) in the East Branch and 0.48 mg/l in the West Branch are met. If the target
concentrations haveden meand theaquatic life habitat foreelgrassandbenthic

macroinvertebrate habitatstoration is not observed, then the target concentrations will-be re
evaluated and lowered as necessary. This may require additional modeling.

5. Can we sewer parts btown, such as Rt 6? Has that scenario been modeled and
would that bring us to the target threshold concentration for N?

MassDEP Response: The town has the flexibility to determine how it will reduce the N loading to
the Westport River Systerfhe solutbn suggested in the Tech Report and in the TMDL is only
one solution to meeting the N load reductions. The TMDL does not suggest or recommend
sewering of the entire town to meet the goals of the TMDL. The intent of the MEP was to target
areas for sewerig to limit costs. The Rt 6 area of town is likely an area in need of sewering,
based on the density of development, howsyecific questions regarding sewer placement can
best be addressed through a CWMPARVIP, and possibly additional modeling scerasi

MassDEP recommends that Westport take a comprehensivewide/planning approach to

drinking water, stormwaterzoning and landusend wastewater needs to optimize the
management options to address N loads to the Westport River Systiumtionm N load may

also be assisted through means other than sewering such as Innovative/Alternative wastewater
technologies, aquaculture projects, reactive barriers, and hydraulic solutions such as inlet
widening.

6. The TMDLs in the report are based on data cdécted in 2009. Population and
housing have increased since that time. How do you know that you are not using
out-dated data?

MassDEP Response: The TMDL was developed using the baseline data fre@® 20@Bthe
modeling scenario analysis (e.g., redoatin septic loads from the various subembaymemd)
predicted that the restoration targets could be achieved. The additional N loading that has
occurred since the baseline data collection may require additional overall N load removal,
however, the targt threshold concentrations remain the same. The Tech Report also modeled
the build out scenario and estimated the resulting additional N load. Additional, modeling runs
may be needeal part of the planning process that Westport undertakes, to evaluate alternative
scenarios to meet the target threshold concentrations.
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7. There are a couple projects in town, Rt 6 drainage project and Lincoln Park
development. How do these projects affethe modeling results and therefore the
TMDL? Also Noquochoke Village on Rt 177 is using an untested alternative
treatment? How is this allowed?

MassDEP Response: The new projects do not affect the modeling results. Nibie TNADL

was developed usinbé baseline data from 20809 and the target threshold concentrations
needed to restore water quality remain. Loads that have been introduced to the watershed since
the baseline work was completed may need to be addressed through the WRMP process in orde
to achieve the target N load in the TMDL.

The Noquochoke Village project will generate 9,9@llons per daygpd) of wastewater based

on Title 5 estimates. The wastewater disposal is less than 10,000 gpd, therefore, the local Board
of Health has authority for permitting approval. The project will utilize a new
Innovative/Alternative (I/A) system which has been apga by MassDEP as a Pilot I/A system

to treatthe wastewater. MassDEP is working with the engineers to approve the new technology
for generaluse in Massachusetts.

8. Does MassDEP have any plans to upgrade the Title 5 Regulations? This town is not
very supportive of sewers.

During MassDEPG6s regul atory reanumberoéf forts un
stakeholders asked MassDEP to consider changes to the Title 5 regulations (310 CMR 15.00)

and related changes to the Groundwater Discharge Permitegglations (314 CMR

5.00). Issues raised during this process includédsign flows for residential facilities, use of

holding tanks to deal with peak flows, groundwater separation requirements for new

construction if alternate technologies are used, tredflow threshold for groundwater

discharge permitsMassDEP recently convened an external stakeholder group to review

potential changes these regulatioifiese discussions will @present an opportunity to

discuss potential regulatory changes to agkir to water resources significantly impacted by

nitrogen discharges.

9. Was the town of Dartmouth included in the modeled scenario presented in the
TMDL report?

MassDEP Response: The town of Dartmouth occupies approximately 25% of the watershed,
primarily in the upper portion of the watershed, and all loads from this area were included in the
TMDL loading calculations for Westport. The scenario that was modeled in the Westport Tech
Report, met the target threshold concentrations and did not considerceddiisiewering in the

town of Dartmouth. The scenario modeled in the MEP Tech Reports for Westport represents one
solution to reducing the N load and restoring the health of the estuaries. Westport needs to
begin the process of preparing/#RVIP to look atthe priority areasof town and the measures
needed to reduce N loads amdimatelyachieve the TMDL for Westport. A long term plan with
achievable goals will allow Westport to target the areas of highest N loaduhglentify and

optimize the measureg@ded to achieve the TMDL. Dartmouth has developeBMPAGNd is
continuingto refine it based on MEP analysis for Westport. MassDEP encouragesithe of
Dartmouth and Westport to work together in their respective planning efforts.
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10.1s there a targetsentinel station at Lake Noquochoke?

MassDEP Response: No, there are two sentinel stations; one is located in the East Branch and
the other in the West Branch of the Westport River. Refer to Figure 5 of the TMDL for the
locations.

11.How were the loading rates for septic systems estimated?

MassDEP Respons&he University oMassachusettar t mout hés School of M
and Technology (SMAST) assumed that the N concentration leaving a conventional septic system
was approximatel26.25 mg/l. This N concentration was based on information developed at the
Massachusetts Alternative Septic System Test Center at the Massachusetts Military Reservation.

An average pehouseholdvater use of 188 gln/day wasderived from the Town of D@nouth

public water supply data, which was assumed to be representative of Westport residences on

private water. This water volunfminus 10% for consumptiom)as used to estimate an average

per capita nitrogen load of 2.JlagramsN/year in the watersd

12.Town wide sewering is going to be difficult to implement in Westport so we need
other alternatives. Title 5 systems do not remove nitrogen, and therefore are not a
solution. MassDEP needs to approve more Innovative/Alternative (I/A) systems.
Buzzards Bay needs something |ike the A208 r er
Cod.

MassDEP Response: Westport can benefit from reviewing and adopting relevant portions of the
208 Plan developed for Cape Cod. The 208 Plan is a Water Quality Management Ritoffor
Cape Cod. The 208 Plan lays out the regional problem and identifies alternative nitrogen
removal projects that may be used to supplement sewering of heavily developed areas. Each of
the towns on the Cape have also developed, or in tieeps of desloping, their ownWVRMPS.

The 208 Plan Update in 2015, recommends actions to streamline the regulatory process, make
complex information more transparent and available to citizens, support local communities with
water quality efforts and help reduce costs

I/A systems must be piloted and receive approval from MassDEP before they are approved for

residential wuse. Currently there are only th
approval 6 by MassDEP. Therehanereseverahaadds
approval o6 that homeowners may install at thei
Agener al use approval 6 must submit an applica

the N load. Itis up to I/A system proponentsake the initiative to get general or provisional
approval from MassDEP. It is important that new technologies are revieweapgmdved

because the cost to the home owners is significant. If an unapproved or provisional system does
not work as intendedr even fails, it will require replacement. MassDEP will provide general

use approval to I/A technologies for removal of N from wastewater if the applicants submit the
appropriate documentation demonstrating they meet the required standards.

13.MassDEP hasot been proactive in assisting Westport in identifying nitrogen
removal options other than sewering. Westport needs other solutions besides
sewering to remove nitrogen. We would rather require installation of I/A systems or
use other techniques for nitrogn removal.
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MasPDEP Response: Westport has the authority to require the use oD&sspproved I/A
systems for new construction or replacements for failed systdavgever, further, longerm

evaluation is needed to quantify actual N load reductiorth irrent echnologyit appears

that use of I/A systems alone wontit meet the required N reductions.

14.1tis likely that it will take decades to construct a sewer system in Westport. In that
time frame, the situation will only get worse. It would be better if we could start
using I/A systems now.

MassDEP Response: Please see the respom&guestios 5 and 12 The installation of I/A
systemshouldbe considered in the context of a broader watershed wide strategy to meet the
goals of the TMDL. The downside to continued installation of I/A systems is that the

concentration of N in the effluent is hightban the effluent from a Wastewater Treatment Plant
(WWTP). Westport is unlikely to meet the estuarine restoration goals with installation of I/A
systems alone, therefore, sewering may still be necessary. With some homeowners opting to
install I/A systers, the cost for sewering is then distributed to fewer homeowners. MassDEP
recommends development of 8P, which will allow Westport to determine which areas

would best be served by sewering versus those areas that may be addressed through I/A systems
and other best management practices (BMPs).

15.MassDEP has eased restrictions on Title 5 systems in allowing longer infiltration
times for deep hole percolation (aka perk) tests. Increasing the infiltration time for
perk tests allows additional areas to be @&veloped, increasing development.

MasDEP Responsein 2003, Title 5 regulations were revised to increase the allowsdile
percolation rates to include 60 minute per inch (mpi) percolation rateeeviously, the longest
allowable percolation rate wa30 mpi.)Thishasallowedsome areas previously considered
undevelopable to install conventional Title 5 septic systBioi®, thatfor the same volume of
effluent,Title 5 requires a larger leaching field in areas wibils withlongerpercolation rats.
Townsconcernedabout overdevelopment shoulgview theirbuild out analysis, planning and
zoning bylaws$o manage growth within the town.

16. Even with the cost of I/A systems, it is still cheaper than sewering and improvements
in water quality will begin immediately as opposed to a plan to build sewers over the
next 40 years.

MassDEP Response: Please see response to question 5 and 14 above. The cost, installation and
effectiveness of installing I/A systems needs to be considered in the context oka broad
watersheedwide strategy to meet the goals of the TMDL. The cost of I/A passes the full cost of N
removal to individual home owners through sale or new construction. Persuading homeowners
that are not otherwise required to upgrade their septic systema systems will be very

difficult without financial incentives and wilit a comprehensive plarThe town planning

process should consider interim measures to prevent the increase in current N loading while
long-term plans are being formulated and ieypented

17.We need a conceptual plan moving forward. Wastewater is only part of the
problem. Agriculture is also a significant source of Nitrogen.
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MassDEP Response: We agesel that is part of the WRMP procesgure ESB in the

Westport TMDL shows tha&tgricultural N loadings are a significant source of Nitrogen loads to
the Westport River system. Since agriculture was found to be a significant source it is
recommended that the watershed communities implement agricultural best management
practices (BMPyswith a goal of reducing N contribution from agricultural sources by 10%
watershedwide. Estimates show that a 10% reduction of the N load from agriculture may
reduce the number of homes that require sewering by approximately 1,270 homes.

The Massachudts Department of Agricultural Resources (MassDAR) passed plant nutrient
regulations (330 CMR 31.00) in June 2015, which requires specific restrictions, including
seasonal restrictions, on nutrient applications andlsetks from sensitive areas (publiater
supplies and surface water) and Nutrient Management Plans. Compliance with the MassDAR
regulations will result in reductions in future N loading from agricultural sources.

18.We needconcurrence from MassDEP that we can take a selective look at the
problem and target areas in highest need of attention. I/A systems and agriculture
BMPs should be considered for areas where sewering is not practical.

MassDEP Response: Westport has full control of how KWBL will be met. Part of the

WRMPistod et er mi ne the fiNeedso areas, those areas
or Title 5 upgradesTheWRMP wi | I al |l ow Westport to identif)
town that have failing septic systems and cannot meet Title 5 requiremdassDEP

understands that it may not be practical to sewer the entire town.

MassDEPOGs goal through t hdMEMdas beerctbhelpwwns s Est u
develop the most cost effective plan as possible and to target areas of highest neeabfar nitr

removal. The MEP Technical Reports have included reductions in nitrogen due to natural
attenuation through freshwater bodies, flushing throageaninlet widening, aquaculture, and

focused on targeting areas for sewering.

19.Cape Cod Commission (CCC)s responding to the towns as the result of a legal
action and we want the same thing here (i.e. 208 Plan), in Westport.

MassDEP Response: The 208 Plan developed for Cape Cod is a useful document that Westport
should review and utilize as appropriate Ireir planning activities.

20.Can Westport get help fromMassDEP to do that kind of planning (208 Plan)?

MassDEP Response: See Response to Comment 12 above. The 208 Plan does not eliminate the
need for a town to completeVdRMP. MassDEP is availale to kelp you understand the WHR

process and to help fund it through SRF loa@entact Brian Dudley508) 9462814or Jeff

Gould in the Southeast Regional Off(6€8) 9462757

21.The Westport River has been on the impaired list (e.g., 303(d)) since 2002. Wede
MassDEP to take action to finalize the TMDL. We would like to see faster action
from MassDEP to ensure the TMDL is finalized.
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MassDEP Response: MassDEP intends to submit the final Westport TMDL to EPA for final
approval after the public meeting. We aolwledge the delay in completing the TMDL. Water
guality data collection for the Westport River System was conducted between 2003 and 2009.
The first draft the MEP Technical Report was completed in 2011 and the final was completed in
2013.MassDEP has priatized the Westport TMDL for finalization.

22.We have to deal with what appears to be conflicting state laws. State laws for low
income housing and Title 5 that conflict with requirements in the TMDL.
Government is forcing the town to reduce population angjrowth because MassDEP
is not helping us, for example, require alternative (I/A) systems.

MassDEP ResponséaVestport has the authority to require the use of MassDEP approved I/A
systems for new construction or replacements for failed systems. MassDEP is not attempting to
control growth in Westport through the TMDL or otherwise. The TMDL identifies thespnobl

of excessive N in the estuaries, sets the total maximum daily load, and provides a scenario for
reducing N. Westport must determine how it will reduce N loading to meet the TMDL (through
the MEP scenario or other) and restore eelgrass and benthic m&ertebrates to the estuaries

by targeting areas for nitrogen reduction.

23.The TMDL overstates load from agriculture. In the last 10 years farms and
livestock have decreased.

MassDEP Response: The baseline data used in the TMDL may have differenhdy load

farms and livestock, however, there is direct evidence observed in the estuaries that the
restoration goals are not being met (jless of eelgrass, algal mat#)lso, for implementation
purposes, this TMDL emphasizes tekativereductions thaare needed to achieve the water
quality goals. The significance of emphasizing relative reductions is that the absolute value of
actual loads is less important than the relative reductidhe proportion of N load attributed to
residential septic systemor to agricultural load may be disputed, but the total load and the
observed N concentration in the water remains the same. A reduction in N load is required to
meet the restoration goals in the estuary.

24.1f the restoration targets in the TMDL are not met, MassDEP needs to be ready to
amend the target threshold (TMDL) number. Buzzards Bay Coalition does not
think the target threshold concentrations are low enough to achieve restoration.

MassDEP Response: If the target concentration is met at the sentinel stations and eelgrass
habitatis not restored in the lower reaches of both of the East and West Branches, as well as
improvement in numbers and diversity of benthic macroinvertebraéte inpper reaches, the
target concentration will be revaluated. The TMDL incorporates an adaptive management
approach, where the target threshold concentration will be reevaluated if the goal of estuarine
restoration is not achieved.

25.MassDEP needs t@mend the Title 5 Regulations.

MassDEP Responsdé?lease see Response to Comment 8 above.
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26.The TMDL needs to address the impacts of climate change. Ocean and estuarine
water is warming rapidly, therefore the impact of elevated nitrogen in estuaries is
going to increase.

MassDEP Response: MassDEP recognizes thattemg climate change impacts to

southeastern Massachusetts are possible based on known science. However, the details of how
climate change will effect precipitation, streamflow, sedimentarident loading in specific

locations are generally unknown. In light of the uncertainties, MassDEP has chosen to address
the uncertainty of climate change through an implicit Margin of Safety (MOS) (i.e., additional
loading incorporated into the TMDL thugh conservative assumptions). Furthermore, TMDLs

are developed and implemented with an adaptive management approach. Adjustments can be
made as environmental conditions, pollutant sources, or other factors change over time.

MassDEP incorporated laguage in the TMDL regarding climate change and determined that
due to the large variability and unknown responses to climate change, it was beyond the scope of
the MEP TMDLs to develop an explicit MOS for climate change at this time.

27.Town would like help with monitoring of Noquochoke Brook. Can MassDEP assist?

MassDEP Response: If the monitoring request is in regards to the Noquochoke Village
development and concerns are regarding thesite wastewater discharge, then the town could
consider requiring th@ermittee (developer or Home Owners Association) to monitor the brook
as a condition of local permitting.

28.1 suggest that a CWMP be changed and called a watershed plan. Wastewater is only
one component of a comprehensive plan. A comprehensive planning dagent must
also look at stormwater, aquaculture, growth, planning, zoning, etc.

MassDEP Responseres we agree that the town should pursue a comprehensive planning
document, such as a WRMP. Refer to MassDEP Responses to Questions 1,3,5, andA’ above.
MassDEP Guidance document for Water Resources Manag@&taeming can be found on our
web site: http://www.mass.gov/eea/agencies/massMassDEP/wedaté/clearwaterstate
revolvingfund.html

A long term plan with achievable goals will allow Westport to target the areas of highest N

loading. WRMROs are eligible for Water I nfrTawnsructur
that have aMRMP, score higher in the SRF loan review process. Applications submitted by
municipalities to prepare &/VRMPgenerally receive low interest SRF loans. Additionally, zero

interest loans are available for nutrient manageinarojects. Preparation of WRMi®es not

hold the town accountable for implementing all aspects of the plan but rather lays out available
options.

Town of Westport Comments:

1. Comment: Agricultural nitrogen attributi on - too high.
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The report uses data from the Massachusetts Estuaries Report (MEP) to declare that 57% of
controllable nitrogen is contributed by agriculture, while only 34% comes from septic systems
and a mere 3% from lawn fertilizer. We believe thattebutions are skewed incorrectly and feel
that bas linenitrogen loading values on statewide patterns rather thaspgtafic data will

hamper our efforts to find the most effective and least solutions to the nitrogdaading

problem in the Wegpbrt River. In addition, we request that the MassDEP include in the report's
ExecutiveSummaryan acknowledgement found on page 38 concerning the Westport
Agricultural Commission's belief that the agricultural attribution referred to above is too high.

Mas9DEP Responsdn the executive summary as well as in the body of the TMDL report,
MassDEP acknowledges that the Town of Westport and the Westport Agricultural Committee are
concerned that the percent of total N load attributed to agriculture is toodmdtihe percent
attributed to the septic load is too low, as presented in the MEP Technical Report.

The portions of the Westport River Estuary System have been determined to be ianpaired
based on benthic infauna habitat and community structure, concentration of dissolved oxygen
and chlorophyHa, and presence/absence of eelgrass and macroalgae. The TMDL was
developed based on the conditions represented by the SMAST data collectiomelgnfrom

2003 to 2009. Any reductions in N load since the baseline time period will eventually be
reflected in the observed concentrations at the sentinel stations. The Town can continue to
evaluate the impact of reduced agricultural load through aditawhal model run(s) ampleted

as part oWRMP.hMassDEPwuggests that even small reductions in agricultural

load, achieved through implementation of BMPs could reduce the number of homes that require
sewering.

2. Comment: Model runs - need to ncorporate new data.
The report is based on data collected in the ZIW® timeframe. However, we have new data
for two key areas of the report. First, the Westport Agricultural Commission has new information
that reflects important agricultural changleat have taken place over the past decade that may
positively impact the agricultural attribution noted above. Second, the Bread & Cheese Brook
study from 20132014 identified major nitrogen sources in the upper reaches of the River's East
Branch that sem to point to the concentration of septic systems in the area. This new data needs
to be incorporated into another run of the model by the School for Marine Science and
Technology (SMAST) to moracairately identify nitrogen sources. In addition, it is ouent to
request cost estimates from SMAST for additional runs to test different scenarios for nitrogen
abatement.

MassDEP Response: The Bread & Cheese Brook Study (B&C Study), completed by SMAST,
provides additional targeted information on N removahe B&C study does not conflict with

the results of the MEP Technical Report for the Westport River or the Draft TMDL. Additional
sampling and analysis conducted as part of this study, identify the areas within the Bread &

Cheese Brook subwatershed thet eaontributing the greatest total N load per acre and
therefore should be prioritized for fAtargeted
additional model runs as a result of the B&C Study. In summary, the study results recommended
that the mostiensely populated areas be sewered first. The study did not identify additional
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sources of nitrogen in the subwatershed. (The Bread & Cheese Brook subwatershed is also
referred to as Old County Road subwatershed in the Technical Report.)

3. Comment: Nitrogen management need tools.
We have several areas of concern here. First, virtually all of Wéstp@astewater is treated by
septic systems. However, current regulations under Jale deficiehand need to require de
nitrifying systems in nitrogesensitive areas. Second, the limited number of such systems
(currently only three) that receive credit for nitrogen reduction does not include many that have
been approved by theddOEP. This needs to be fixed. Third, wastewater planning is
expensive, detkd and continuous. We will need both financial and professional support from
the State if our more densely settled parts of Town require sewering, either distributed within
Town, or centralized with hookups to neighboring municipal systems.

MasDEP Respnse:Currently there are three types of-dirifying I/A systems approved by
MasDEP. The town has the option to require installation of I/A systems for new construction or
real estate transfers through passage of a locdbly However, the cost tammeowners to

install, monitor, and maintain I/A systems is significant compared to conventional Title 5 systems
and the reduction in nitrogen load is much less than what is required for disposal via a
wastewater treatment plant. For further discussioncggement #12 above, in the general

public meeting responses.

For information on funding refer to comment #1 above, in the general public meeting responses.

Buzzards Bay Coalitticmand West borough Fi sCGommemtgnds Associ a

In order to expeditiously proceed with nitrogen reduction planning and implementation, the
Coalition and WFA urge the EPA to approve the draft Westport TMDL as final. We also request
that EPA and MassDEP consider the following comments in the implemantétiois TMDL

and in future updates of the Westport TMDL. We do not suggest that any of the issues discussed
below justify reevaluation or further delays in issuance of the current draft Westport TMDL.

1. Comment: The TMDL overstates the load from agricultural sources.

The draft Westport TMDL states that 57% of the overall controllable nitrogen sources to the
Westport River estuary are attributed to agricultural sources. Given changes in land use a
agricultural practices in Westport over the last decade and the overall reduction in the numbers
of livestock within the watershed, we believe that it is highly likely that the nitrogen load from
agricultural sources is less than the 57% estimatedebWistport TMDL. It is appropriate,
therefore, that to meet the nitrogen reductions required, the TMDL focuses on removing nitrogen
from septic sources rather than agriculture.

Despite the likely overestimation, the TMDL appropriately establishesaoh0f6 reduction

goal for agricultural sources by the implementation of best management practices. We see that as
a reasonable and achievable goal for local agriculture. Our community should focus the majority
of its attention on residential septic systeads, not agriculture.
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MassDEP Responsgefer to thevlassDEPresponse to Comment 1 above, from the Town of
Westport.

2. Comment: The EPA should consider lowering the target nitrogen thresholds in
the event that water quality in the Westport Rivers § not restored.

As stated in the Coalitionds August 22, 2012
Attachment A, it is likely that the nitrogen loads established for the Westport Rivers should be
more conservati ve. onhhe ®ERJepart exptessedrcansern thatthene nt s
nitrogen thresholds established may not be low enough to restore water quality and benthic
habitat to allow healthy growth of eelgrass. Coalition water quality monitoring data for the West
Branch show that tokaitrogen concentrations were mostly below the 0.48 mg/L threshold at the
West Branch sentinel station in the 1990s over a period when eelgrass declined, which suggests
that restoration of eelgrass habitat may require a nitrogen concentration lowedtharg(l.

EPA and MassDEP should look closely at this question in future updates or adjustments to the
TMDL based on results seen in the coming years.

MassDEP ResponsRefer to the response to Comment 24 above, in the responses to the public
meeting.

3.CommentThe TMDLG6s categorization of all sept
Allocation portion of the draft Westport TMDL is inaccurate.

The draft Westport TMDL defines point sources
such as pifpotald®dfthe septic systems within the Westport River watershed meet

that definition. The allocation of all septic systems within the Westport River watershed into the

Load Allocation portion of the TMDL is not justifiable. Regardless, the TMDIctugate in

that it identifies septic systems as the primary source of nitrogen to be addressed in order to meet
the target threshold concentrations. Nevertheless, we encourage EPA to finalize the TMDL, but
suggest that MassDEP and EPA develop a methogddogllocating septic systems into the

Waste Load Allocation portion of TMDLs in order to more effectively regulate septic systems as

the primary point source of nitrogen in southeastern Massachusetts estuaries.

MassDEP Respons&he scientific analis underlying TMDLs is designed to address pollutant
loading based on watershed scale modeling. The Linked Model that was used to develop the
TMDL is not a fate and transport model that predicts the movement of individual pollutants (e.g.,
nitrate) in goundwater from a particular source or sources. Instead, it is designed to assess the
sensitivity to nitrogen loadingithin the embaymenthe assimilative capacity for nitrogen

within that surface watemand water quality respons@gthin the embaymemd changes in

nitrogen loading rates (i.e., as opposed to measuring nitrogen loads from particular sources).
Accordingly, the Linked Model does not contain the type of data or level and scale of analysis
necessary to predict the fate and transport ofutatits through groundwater from any specific
source or to support a specific determination that a discharge to the ground or groundwater has
a direct and immediate hydrological connection to surface water. Although the model links
watershed inputs with dmyment circulation and nitrogen characteristics, it conservatively
assumeshat nitrogen moves through groundwater and that nitrogen directly transported via
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groundwater enters the embayments. In short, the data and analysis provided, which supports
theregional framework required for a TMDL, simply does not contain the type of data or level
and scale of analysis that can support the-sited sourcespecific ecological determinations
necessary to find that a discharge via groundwater has a direct anediata hydrological
connection to surface waters for any given source on Cape Cod. Therefore, MassDEP
considered the pollutant loads discharged from septic systems and WWTFs discharging to soils
to be nonpoint sources for purposes of the TMDL, and icaléxl these sources to the LA.

4. Comment: The effects of climate change on water quality have not been
adequately addressed in this TMDL; a larger Margin of Safety should be considered in
future TMDLSs.

The draft Westport TMDL states that @dAMassDEP
be addressed through TMDL i mpl ementation with
How climate change will impact water quality is not specifically consideRetent research

i nt o the C-teanlwatériguality@aabdse attgched here as Attachment B, indicates
Buzzards Bay waters are warming. Over the same time, the relationship between nitrogen
concentrations and algae growth (as measured bymtgaknt concentrations) has shifted, with

higher levels of algae growth occurring in more recent years than 20 years ago at the same
nitrogen concentration. This shift in the relationship suggests that with a warming climate,

greater algae growth and éagical impairment may occur than expected based on historic

nitrogen concentrations. To effectively restore water quality, it is critical that TMDL

implementation be done in a manner that allows for the incorporation of new understandings

such as this.

MasDEP ResponseévlassDEP recognizes that loitgrm climate change impacts to

southeastern Massachusetts are possible based on known science. However, the details of how
climate change will effect precipitation, streamflow, sediment and nutrient loadgpgcific

locations are generally unknown. In light of the uncertainties, MassDEP has chosen to address
the uncertainty of climate change through an implicit MOS (i.e., incorporated into the TMDL
through conservative assumptions). Furthermore, TMDEesdaveloped and implemented with

an adaptive management approach. MassDHPaddress climate change issues more

specifically through TMDL implementation, as warranted.

5. Comment: an implementation schedule should be developed.
The establishment of thiTMDL anticipates that at some point in the future actions will be taken
to meet the TMDL for the Westport River thereby meeting quality standards. We encourage
MassDEP to work with the town to develop a timeframe for TMDL implementation.

MasPDEP Respnse: MassDEP recommends that Westport begin the process of preparing a
WRMPR to look at the entire needs of the town and the measiaé will be needed to reduce N
loads.Once this planning document is created it is anticipated that schedules can be developed
to implement appropriate actions.

Email from David Cole, Westport Planning Board
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Dear Kinberly and Barbara,

After your presentation in Westport two weeks ago, | wrote up a short paper with my thoughts on
the most suitable approaches to water planning for Westport. | thought | had sent it to you, but
when checking back through my sent messaggigl not find one addressed to the two of you,

so perhaps it fell through the cracks. | really would appreciate your reviewing the attached paper
and giving me your comments and suggestions as to how best we might proceed with addressing
the problems tat we know we are facing. They were also spelled out in the short chapter from

our Master Plan that | gave you during your visit.

We are looking for guidance on the best approach to planning and also possible sources of
finance to carry out such plannisg would appreciate comments on both of those topics.

Sincerely,

David C. Cole
Westport Planning Board Member

Attachment:
Finding Solutions for the Water, Wastewater and Stormwater Problems in Westport

Westport faces various types of watelatedproblems that need to be addressed in any future
planning that would open the way to their solution. The diverse and dispersed nature of these
problems would seem to call for a targeted or selective approach to planning that does not
conform to the plannguidelines suggested by the M&spartment of Environmental

Protection that call for a Comprehensive Wastewater Management Plan (CWMP). The purpose
of this note is to identify the several types of watdated problems in Westport and then to set
out an approach to planning solutions for them that might be incorporated in both a request for
financial support for such planning and the specifications to be included in a request for
proposals to undertake such planning.

The watefrelated problems can bedken down into several categories, some pertaining to
public health, some to the health or quality of the waterways (rivers and streams) and some to
public safety and property damage linked to stormwater. The specification and locus of these
various type®f problems is as follows:

1. Potable water problems are mostly concentrated in the densely settled areas along Route
6 and possibly around the fresh water ponds in the northwest part of the town. Almost all
properties in town are on individual or sharedlsvand potable water quality varies with
the source of water (aquifer) and density of the settlement.

2. Wastewater problems are of several types:

a. In densely settled areas around Route 6 where lot sizes are too small to
accommodate a viable @ite septic sstem to replace existing failed systems and
some limited form of sewering may provide the most-edfgictive solution.
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b.

e.

In densely settled pockets on laneways leading down to both branches of the river,
where some form of shared, denitrifying treatmentesysvould be most cost
effective.

New property development projects, often near wetlands and streams, that cannot
currently be required to install individual or shared denitrifying treatment systems
because of inadequate regulations.

Existing onsite systens that are in failure or need to be upgraded and are in
proximity to wetlands and streams and for which there are no regulations

requiring denitrifying systems.

Absence of any town agency or office to design, implement and manage any type
of shared or pulr wastewater treatment, or water supply, system.

3. Agricultural sources of nutrients affecting waterways are mainly of two types:
a. Organic nutrients from manure on either dairy or livestock breeding farms.

b.

Inorganic nutrients from raising crops, probalblg most important of which are

corn fields that use high levels of fertilizer and are often located near the shores of
the river or ponds. Both storm rarff and groundwater transmission of these
nutrients carry them into the streams and river.

The MEP reprt for the Westport River identified swiatershed 6, which covers

both sides of the upper East Branch of the River from Old County Road down to
Hix Bridge Road, as probably the dominant source of nitrogen coming from
agriculture, accounting for 36% ofehiotal estimated to be coming from

agriculture.

4. Stormwater mainly from impervious surfadesbadways, etd. that drain into the nearby

streams, river or ponds or temporarily flood properties.

a. The Westport Highway Department has initiated an efforteatity and monitor

critical stormwater sites to evaluate their relative contributions of pollutants that
may be entering the several waterways. This is expected to help prioritize the
various sites to seek funding and implement remedial actions.

The objetives of a planning effort focusing on these various problem areas would be:

1
2
3

To estimate the magnitude and seriousness of the problems.

To identify the several possible approaches to solving the problem.

To provide estimates of the potential costs benefits of each approach to solving the
problem.

To rank the various approaches according to their benefit/cost ratios and thereby provide
a basis for selecting the most ceffective approach to addressing each type of problem.
To make clear the choic#isat need to be made as to the level of resources that might be
allocated to the most efficient solutions for the various types of problems, i.e. potable
water for households and businesses, nutrient reduction in the waterways, stormwater
abatement at hardous sites.

Such planning should then provide the community with a-inékmed set of choices for
allocating existing or additional resources to solving the shared community problems.
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Such planning clearly does not conform to the guidelines fomap@shensive Wastewater
Management Plan. Instead it calls for a mix of planning approaches that address the particular
problems. For example:

1. The combination of potable water and wastewater problems in the densely settled areas
around Route 6 in North Wigsbrt could best be addressed by the what the Cape Cod
Commi ssion in their recent 208 report refe
scale wastewater collection systems. In the Westport setting it would seem advisable to
do a combined plan for pable water and wastewater that could tap into the existing
excess capacity for both of these services in the neighboring city of Fall River. Given that
such excess capacity already exists, the remaining costs of installing the water
distribution and wasteater collection systems would be significantly reduced.

2. The localized wastewater problems in existing densely settled but widely dispersed sites
adjacent to the waterways seems to fit the
cl assi fi c-&raditiomatA popfr ofiaNcohne s 0 t h a tscakk oollentiont r el y
systems. The experience of Cape Cod commun
Datao could probably simplify the planning

3. Establishing stiffer standards andjuéations for new residential and commercial
development projects in Westport is largely a matter to be dealt with by designing,
adopting and then implementing such regulations. The same applies for repairs of
existing systems near the various impairedewegsources.

4. Stormwater planning, already initiated by the Highway M2&gartment, and
incorporated by the Planning Board in the review of new developments, should be able to
take the lead on prioritizing and planning for remedial actions on the mosttanp
sites.

5. Addressing the several forms of nutrient pollution from agricultural operations is
something that the Natural Resources Conservation Service of the US Department of
Agriculture is both equipped to do and often willing to provide at leaiapamding for
both planning and agreagon remediation measures. This organization should be
requested to provide such resources to the farming population in Westport to help them
move forward on nutrient reduction that will help improve the healthefvaterways. It
should focus initially on the agricultural operations in-sdiershed 6 that are believed
to account for more than one third of the total nitrogen coming from agriculture.

Thus, the most effective approach to planning to meet the TownWe st por t 6 s vari ou
problems can best be achieved not by attempting to follow the guidelines of a CWMP, but rather

by pursuing these varied approaches to planning and regulatory reform that are specifically

targeted at the weknown problems. Theseeasures should be accompanied by the creation of

a management structure that would be suitable to the new needs in this area.

MasDEP Response to email letter from David Cole of the Westport Planning Commission:

It is clear that the Planning Commissibias spent significant effort preparinigis document It

is helpful in laying out problems and potential solutene d i s consi stent with
recommendation for comprehensive planning. We agre&\thatportshouldbegin the process

of preparing aWRMP to look at th entire needs of the town. WARMP is more comprehensive

and includes planning for water supply, stormwater, and wastewater needs. A MassDEP
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Guidance document for Water Resources Management Planning can be found on our web site:
http://www.mass.gov/eea/agencies/massdep/water/grantsisiat@n staterevolvingfund.html

TheWRMP can be prepared by the town. There areaguirements that it must be written by

an outside consultant; however, the community should be very confident thdtotssm

expertise is sufficient to address thgriad issues involved in the \MIR process. MassDEP

would strongly recommend that anynemunity wishing to undertake this endeavor on its own
should meet with MassDEP to develop an appropriate scope of work that will result in a robust
and acceptable plan.

A longterm plan with achievable goals will allow Westport to target the areaggbehbtN

loading. Towns that have a WIR, score higher in the SRF loan review process. Applications
submittedby municipalities to prepare WRMP generally receive low interest SRF loans. Zero
interest loans are available for nutrient manageingrojects Preparation of aVMRMP does not

hold the town accountable for implementing all aspects of the plan but rather lays out available
options.

From: Andrew Sousarhailto:sousa.andrew2@gmail.cbm
Sent: Thursday, June 23, 2016 7:06 PM

To: Kickham, Barbara (DEP)

Cc: Liz Collins

Subject: Board of Health ByLaw for denitrifying septic sstems

Hello Barbara

Thankyouforpur presentation of the draft TMDL repo
as well. I hope you remember me, | was the man wearing a gray shirt who asked the second

guestion at the microphone about different models that would show the effectivermssririg

different parts of town. | was pleased to hear that DEP supports non sewering approaches for the
state of Massachusetts. Although sewering appears to some as a rational utility worth investing

in to, I find that communities such as Plymouth, MA&#&wund themselves scrambling to

develop and redevelop, raise tax rates and replace the infrastructure again just to pay for the

utility that got them the "best solution™ in the first place. My hope is that Westport will reach the

TMDL in the most effectie way.

The main reason | write to you today, is to request an explanation by which you and or the
MassDEP have reason to support, allow or facilitate locdl&ys that would require new
residential development to install near 0% nitrogen discharg@tmdmwater. You could even

put it in a different way, why towns in Massachusetts can require in the form eLavidythat
people installing new septic systems in a town would not have the option of selecting an older,
more polluting regular title 5 and wial need to choose an "upgraded” certified or otherwise
approved denitrifying modern on site septic system.
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Since | was redirected by my-eorker, Jim Hartnett, | still hope that | found myself back in the
right direction, working with the DEP throudgihe Board of Health and also on my Planning
Board who we might have the ability to more effectively regulate residential development and
furthermore, have a direct responsibility for reducing the TMDL in the future.

Sincerely,

Andrew Sousa
Westport Highvay Dept
Planning Board Member
Town of Westport

MasDEP Response to email from Andrew SoldasOEP has no involvement with respect to
local bylaws. Massachusetts cities and towns have the authority to pdesdyhat are at

least as stringent, amore stringent than laws enacted through the federal or state government.
If you have questions regarding locaklayvs, it would be best to consult with your local
municipal officials on the matter

~—~— ~—~ ~ ~———— ~ ~—~ ~—~

From: Terry Laberge [mailto:stonerock8067@gmail.com]
Sent: Monday, July 04, 2016 1:43 PM

To: Kickham, Barbara (DEP)

Subject: Westport River public comment

Somebody should check out 600 rear Old Fall River Road in Dartmouth. There are
over 10,000 cubic yards of PCBs that came from the super fund clean up of the New
Bedford harbor, which is one of the most polluted areas of the country. These
hazardous materials have been dumped in the water table. This property on Old Fall
River Road is in the Dartmouth Aquifer Protection District.

On the same property, there are also hundreds of thousands of cubic yards of

demolition material dumped there by T&D Inc. (also known as LaBerge Wrecking

Co. Inc.) and has never been capped. In the past, T&D In C. received numerous non
compliance warnings from the DEP and EPA, none of which have been resolved. At

least four people (to my knowledge), who live and/or work within 200 feet of this

area have been diagnosed with various types of cancer. These diagnoses beg the
guestion whether the hazardous waste on this property is posing direct, and in

some cases lethal, harm to the residents our neighborhood. Please feel free to

contact me if you need more information or are interested in a site visit. | would be

hap py to call you.

MasDEP Response to email from Terry Labergecomplaint regarding 600 rear Old Fall

River Road in Dartmouttvas f or war ded to the MassDEPOs Envi
investigation on July 5, 2016. After investigation, no evidenag@portable release was found

and the property is not currentl y-uddatasbbsed i n M
for reportable releases

76



The TMDL for the Westport River was prepared for total nitrogen load for the restoration of the

river and the estuaries with respect to nutrients. Suspected releases or disposal of oil or
hazardous waste should be repbobrted to MassDEP
http://www.mass.gov/eea/agencies/massMassDEP/about/contacts/complanait1-888-

VIOLATE.

General Frequently Asked Questions:

1) Can aWRMP include the acquisition of open space, and if so, can State Revolving
Funds (SRF) be used for this?

MassDEP Response: State Revolving funds can be used for open space preservation if a
specific watershed property has been identified as a critical implementation measure for
meeting the TMDL. The SRF solicitation should identify the land acquisition as a high
priority project for this purpose which would then make it eligible for the SRF funding

list. However, it should be noted that preservation of open space will onlgsaddr

potential future nitrogen sources (as predicted in the baoiltiscenario in the MEP

Technical report) and not the current situation. The town will still have to reduce existing
nitrogen sources to meet the TMDL.

2) Do we expect eelgrass to return if thaitrogen goal is higher than the concentration
that can support eelgrass?

MassDEP Response: There are a number of factors that can control the ability of
eelgrass to reestablish in any area. Some are of a physical nature (such as boat traffic,
water deph, or even sunlight penetration) and others are of a chemical nature like
nitrogen. Eelgrass decline in general has been directly related to the impacts of
eutrophication caused by elevated nitrogen concentrations. Therefore, if the nitrogen
concentrations elevated enough to cause symptoms of eutrophication to occur, eelgrass
growth will not be possible even if all other factors are controlled and the eelgrass will
not return until the water quality conditions improve.

3) Who is required to develop theWRMP? Can it be written in-house if there is
enough expertise?

MassDEPResponse: Th&/RMP can be prepared by the town. There are no
requirements that it must be written by an outside consultant; however, the community
should be very confident that itshouse expertise is sufficient to addressntiyeiad

issues involved in th&RMP process. MassDEP would strongly recommend that any
community wishing to undertake this endeavor on its own should meet with MassDEP to
develop an appropriate scope of wohlat will result in a robust and acceptable plan.

4) Have others written regional WRMPs (i.e. included several neighboring towns)?
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MassDEP Response: The Cape Cod Commission prepared a Regional Wastewater
Management Plan or RWMP which formed a frameworksataf tools for identifying
several solutions for restoring water quality for each watershed on the Cape. The
Section 208 Plan Update (or 208 Plan) is an avade water quality management plan
and in general each town then prepared or is preparin@gsn\WRMP. An example of
neighboring towns working on a regional plant is the Pleasant Bay Alliance which
consists of Orleans, Brewster, Harwich, and Chath&tarwich, Dennis and Yarmouth
are in discussions regarding a shared wastewater treatment plant.

Joint Comprehensive Wastewater Management PIGWgNIP9 have been developed by
multiple Towns particularly where Districts are formed for purposes of wastewater
treatment. Some examples include the Upper Blackstone Water Pollution Abatement
District that rve all or portions of the towns Holden, Millbury, Rutland West Boylston
and the City of Worcester and the Greater Lawrence Sanitary District that serves the
greater Lawrence area including portions of Andover, N. Andover, Methuen and Salem
NH.. There ha® also been recent cases where Towns have teamed up to develop a joint
CWMP where districts have not been formed. The most recent example are the Towns
discharging to the Assabet River. They include the Towns of Westboro and Shrewsbury,
Marlboro and Northloro, Hudson, and Maynard. The reason these towns joined forces
was they received higher priority points in the SRF coming in as a group than they
otherwise would have individually.

5) Does nitrogen entering the system close to shore impair water qualitgore? If we
have to sewer, wouldndét it make sense to s

MassDEP Response: Homes closer to the waterbody allow nitrogen to get to that
waterbody faster. Those further away may take longer but still get there over time and
are dependent upon the underlying geology. However, what is more important is the
density of homes. Larger home density means more nitrogen being discharged thus the
density typically determines where to sewer to maximize reductdss there are many
factors that influence water quality such as flushing and morphology of the water body.

6) Do you take into account how long it takes groundwater to travel?

MassDEP Response: Yes, the MEP Technical report has identified long term (greater
than 10 years) athshort term time of travel boundaries in the grouvatershed.

7) What if a town candét meet its TMDL?

MassDEP Response: A TMDL is simply a nutrient budget that determines how much
nitrogen reduction is necessary to meet water quality goals as defin¢atdy\sater

Quality Standards. It is unlikely that the TMDL cannot be achieved however in rare
occasions it can happen. In those rare cases the Federal Clean Water Act provides an
alternative mechanism which is called a Use Attainability Analysis (UAA). The
requirements of that analysis are specified in the Clean Water Act but to generalize the
process, it requires a demonstration would have to be made that the designated use
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cannot be achieved. Another way of saying this is that a demonstration woulad lhave t

made that the body of water cannot support its designated uses such as fishing, swimming
or protection of aquatic biota. This demonstration is very difficult and must be approved

by the U.S. Environmental Protection Agency. As long as a plan is dededod actions

are being taken at a reasonable pace to achieve the goals of the TMDL, MassDEP will
use discretion in taking enforcement steps. However, in the event that reasonable
progress is not being made, MassDEP can take enforcement action thineugioad

authority granted by the Massachusetts Clean Waters Act, the Massachusetts Water
Quality Standards, and through point source discharge permits.

8) What is the relationship baween the linked model and theVRMP?

MassDEP Response: The model is d tbat was developed to assist the Town to

evaluate potential nitrogen reduction options and determine if they meet the goals of the
TMDL at the established sentlrstation in each estuary. TMRMP is the process used

by the Town to evaluate your shortdhlongterm needs, define options, and ultimately
choose a recommended option and schedule for implementation that meets the goals of
the TMDL. The models can be usedssist the Towns during tieRMP process.

9) Is there a federal mandate to reduce feilizer use?

MassDEP Response: No, it is up to the states and/or towns to address this issue.
However, the Massachusetts Department of Agricultural Resources (MassDAR) passed
plant nutrient regulations (330 CMR 31.00) in June 2015, which requires specifi
restrictions for agricultural and residential fertilizer use, including seasonal

restrictions, on nutrient applications and d®icks from sensitive areas (public water
supplies and surface water) and Nutrient Management Plans. Compliance with the
MassDAR regulations will result in reductions in future N loading from agricultural
sources.

10) Will monitoring continue at all stations or just the sentinel stations?

MassDEP Response: At a minimum, MassDEP would like to see monitoring continued at
the sentiel stations monthly, Mageptember in order to determine compliance with the
TMDL. However, ideally, it would be good to continue monitoring all of the stations, if
possible. The benthic stations can be sampled everyears since changes are not

rapid. The towns may want to sample additional locations if warranted. MassDEP
intends to continue its program of eelgrass monitoring.

11)Whatis t he st atedsWRMPgPect ati on with
MassDEP Response: The CWMP is intended to provide the Towns with pciential
and longterm options to achieve water quality goals and therefore provides a

recommended plan and schedule for sewering/infrastructure improvements and other
nitrogen reduction options necessary to achieve the TMDL. The state also provides a low
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interest loan program called the state revolving fund or SRF to help develop these plans.
Towns can combine forces to saweney when they develop th&iRMPs.

12)Can we submit parts of the plan as they are completed?

MassDEP Response: Submitting part of angk not recommended because no
demonstration can be made that the actions will meet the requirements of the TMDL.
With that said however the plan can contain phases using an adaptive approach if
determined to be reasonable and consistent with the TMDL.

13)How do we know the source of the bacteria (septic vs. cormorants, etc.)?

MassDEP Response: This was not addressed because this is a nitrogen TMDL and not a
bacteria TMDL.

14)lIs there a push to look at alternative new technologies?
MassDEP Response: Yes, the Massachusetts Septic System Test Center is located on
Cape Cod and operated by the Barnstable County Department of Health and
Environment. This Center tests and tracks advanced innovative and alternative septic
system treatmenéthnologies. MassDEP evaluates pilot studies for alternative
technologies but will not approve a system unless it has been thoroughly studied and
documented to be successful.

15)How about using shellfish to remediate and reduce nitrogen concentrations?

MassDEP Response: Although MassDEP is not opposed to this approach in concept and
the approach is gaining favor in some areas of the country presently this is not an
approved method because of a lack of understanding regarding how much nitrogen is
removed owvea specified period of time. Some examples of systems where research is
being conducted include Long Island Sound (LIS), Wellfleet, and Chesapeake Bay where
oysters are being evaluated for remediation but the complete science is still not well
defined. There are also many unknowns that can affect nitrogen uptake associated with
proper management of the beds and it is likely that very large areas of shellfish may be
needed to see measureable improvements.

16)The TMDL is a maximum number, but we can stillgo lower.
MassDEP Response: The statebs goal i's to a
criteria. There is nothing however that prevents a Town from implementing measures
that go beyond that goal. It should also be noted that the TMDL is developed
conservatively with a factor of safety included.

17) sndét it going to take several years to re
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MassDEP Response: It is likely that several years will be necessary to achieve reductions
and to see a corresponding response in the estuary. Howlegdonger it takes to
implement solutions, the longer it is going to take to achieve the goals.

18)The TMDL is based on current land use but what about future development?

MassDEP Response: The MEP Study and the TMDL also take buildout into account for
each community.

19)What about innovative technologies?

MassDEP Response: Through the CWMP there is a push to look at innovative
alternatives but they need to be tested and approved by MassDEP. Other options to
explore besides conventional sewering includgaroving flushing and increasing
opportunities for freshwater attenuation further up in the watershed (without worsening

water quality).

81



250 Y %\\W e v\ ﬁw\qm 5
< 7 =AM Eca) Tl
/\3_\:\_0 <3:50 _/ 7 11

coc\w,om_aw, CERYY >2®A\_~ \JA @

a/g@w _ L.w 01

\JJ@QKQ \&;2 .Coammmﬂ/)

o:CVqN 7@ Jd@ So‘ngﬁ 6

M AR I 2 rar

.U GQH@ v :,ﬁ @g ‘]

| W/_&A Aﬂb Y oﬁ.@s}

TEN TG YT T

R NES »ﬁ ZPrngg

ST S A N B et VI

TV

2R \w\ \\\Q é\\( &V& %

VRIS ey sy

m\ Sce_ Q.NJ

WY 531 IV Iy M il
o, S \/“ L ia V) éyA
R " W Oy
T4 ,;,z,e@ o P 7 54
uoneIyVy QWIEN] UL aImyeusrg

ONIAVHH OI'TdNd TANL YFATY LIOdLSIM
910T/€7/9 LHAHS NI NDIS

82



83



